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Summary

Today, more than 16,000 municipal wastewater treatment facilities (WWTFs) operate in the United States,
ranging in capacity from several hundred million gallons per day (MGD) to less than 1 MGD. Roughly 1,000 of
these facilities operate with a total influent flow rate greater than 5 MGD, but only 544 of these facilities employ
anaerobic digestion to processthe wastewater. Moreover, only 106 WWTFs utilize the biogas produced by their
anaerobic digesters to generate electricity and/or thermal energy. In places where the spark spread is
favorable, great potential for combined heat and power (CHP) at WWTFs exists.

Description

To develop an overview of the wastewater treatment sector and the potential energy available for CHP, the
CHPP used publicly available information contained in the 2004 Clean Watersheds Needs Survey (CWNS)
Database2, EEA’'s Combined Heat and Power Installation Database3, and conducted independent research.

The CWNS is conducted as a joint effort between EPA’s Office of Wastewater Management and the states in
response to Section 205(a) and 516 of the Clean Water Act. The CWNS contains information on POTWSs, facilities
for control of sanitary sewer overflows (SSOs), combined sewer overflows (CSOs), stormwater control
activities, nonpoint sources, and programs designed to protect the nation’s estuaries. Wastewater facilities
voluntarily report facility-specific information through a survey, and information obtained from the survey is
maintained in the CWNS Database. The collected data are used to produce a Report to Congressthat provides
an estimate of clean water needs for the United States. The 2004 CWNS contains information on 16,676
operating wastewater treatment facilities.

Several limitations exist when using the CWNS data to analyze the potential for CHP at WWTFs. First, the data are
voluntarily reported. As such, a completely accurate picture of wastewater activity cannot be obtained from the
CWNS. Second, although facilities report if they have anaerobic digesters, the CWNS does not indicate how
many digesters are in operation at a facility, or how facilities use the produced biogas. Third, the data contained
in the 2004 CWNS are two years old, and therefore might not reflect the current state of operations for each
plant.

The Combined Heat and Power Installation Database is maintained by EEA for the U.S. Department of Energy and
Oak Ridge National Laboratory. The database lists all CHP systems in operation in the United States.
Information is gathered in real time and originates from industry literature, manufacturer contacts, regional
CHP centers, and EPA. The database is a work in progress, and EEA notes that all data might not be complete.

The CHPP also conducted independent research, which included reviewing case studies of WWTFs that employ
CHP, acquiring accepted carbon dioxide emissions factors for power generation, and utilizing the extensive CHP
resources and contacts available to the CHPP.

Credits

U.S. Environmental Protection Agency’s (EPA’s) Combined Heat and Power Partnership (CHPP), 2004 Clean
Watersheds Needs Survey CWNS), Energy and Environmental Analysis, Inc.’s (EEA’s) Combined Heat and Power
Installation Database, U.S. Department of Energy (DOE), and Oak Ridge National Laboratory (ORNL)
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Executive Summary

As part of its broader outreaaind educatioefforts to expand knowledge of the benefits and
applications of cabined heat and power (CHP), the U.S. Envinental Protectiodg e ncy ' s
(EPA”s) CHP Partnership (CHPP) has wundertaken
specificmarket secta: dry mill ethanol prodation, hotet/casinos, andvastewater treatent.

The CHPP’ sesewanirs ks intendedd Serve twanain audiences: energy users and

industry Partners. Sectgpecific infomation onthe technical and economic benefits of CHP i

provided so energy users can sider enploying CHP at their own facilities. Markahalyses

help our CHP industrifartners increase their pgrationinto thesesectas. This guide presents

the opportunities for and benefdas CHP applications ahunidpal wastewater treatment

facilities (WWTFs), also known as pudllf owned treanent works (POWS).

CHP is a reliable, cosdffective option for WWTFs that have, or are planning to install,

anaerobic digesters. The biogbsAf fromthe digestercanbeseid as “free” fuel t«
electricity and power in a CHP system using a turbimeroturbine, fuel cell, or reciprocating

engine. The thenal energy produced by the CHP systerthen typically used tmeet digester

heat loads and for space heatingvéll-desigred CHP system offenmany benefits for WWTFs

becausst:

» Produces pwer at a ost below retail eletricity.

e Displacesuurchased fuels for thewal needs.

e Qualifies as a renewable fuel for green power progra

e Enhances poweeliability for the plant.

e Offers an opportunity to reducesgnhouse gas and other anigsions.

The primary purpose of this guide is to providasic infomation forassesing the mtential
technical fit for CHP at WWTFs thatave anaerobic digeste Itis intended to be used by CHP
project developers, WWTF operators, and other parties whataresied in expbring the
benefits of CHP for a WWTF. Thguideprovides thefollowing informatian:

e The size of facilitieshat have th@greatst potential for enploying costeffective CHP.

e Rules of thumb for estimating a CHP systepotential electricity and themal outputs
based on wastewater flow rate.

e The emission reduction benefits s;xiated withCHP at WWTFs.

e The costeffectvenesof CHP at WWTFs.

e Strategic issues involved wittmploying CHP at WWTFs.

Through itsmarket and technical analyses, the CHPP has found that:

e CHP is a strong techrakfit for many WWTFs.

e CHP is cotmercially asailable andhas beermproveneffective in application at WWTFs.

e CHP can be a eopelling invesiment at WWI'Fs, depending on local electricity prices
and fuel costs.

e CHP offers additional values and benefits for WWTFs, including offset eguipcosts,
increased reliability, andmission reductions.

e CHP has been underutilized at WWTFs to date.



Specifically, the CHPP estiates that if all 544 WWTFs in the United States that operate
anaerobic digesters and have influent fletes greaterian 5 MGD were tanstall CHP,
approximately 340 MWof clean eletricity could be generatk offsetting2.3 million metric tons
of carbon dioxide missions annually. These redions are equivalent to planting appnoetely
640,000 acres of forest, or thmissions of aproximately 430,000 cars.

Engineering Rules of Thumb for Considering CHP at a WWTF

e A typical WWTF processes 100 gallonerglay of wastewater for every person
serve

» Approximately 1.0 cubic foot () of digester gas can Ipeoduced by aanaerobic
digester per person per dayhis volume of gas can provide appraxately 2.2Watts
of power generation.

e The heating value of the biogas produbgdnaerobic digesteis approximately 600
British thermal units per cubiéoot (Btuft®).*

e For each 4.3/1GD processed by a WWTF with anaerobigedition, thegenerated
biogas can produce approdtely 100 kilowatts (W) of electricity?

! Great Lales-Upper MississippiBoard of StateandProvincial PublicHealth and EnvironmentalManages,

“ R entmended Standards for WastewatefFacilities (Ter-State Stadar d s )04.” 2 0

2 Metcalf & Eddy, “Wastew#er Engineeing: Treament, Disposal, Reis e ,991. 1

3 Assumesthe enegy content of biogasis 600 Btu/ft®, and the power is produced ushg a30 perent efficient electric
gererator.

* Metcalf & Eddy, “Wastew#er Engineeing: Treament, Disposal, Reis e ,991. 1

® See sectiod.1: Electric and Themal Generation Potential from CHP Sysems.




1.0 Introduction

Today,morethan 16,000nunicipal wastewatereatnent facilities WWTFs) operate in the

United Sttes, ranging ircapacityfrom several kindredmilli on gallonsper day (MGD) to less

than 1 MGD. Roughly 1,000 of these facilities operate with a total influent flow rate greater than
5 MGD, but only 544 of these facilitiesnploy anaerobic digestion to process the wastewater.
Moreover,only 106 WWTFs utilize the bgas producedtyy their anaesbic digesterso generate
electricity and/ortiermal energyin places where the spark spieis favorable, great potential

for combined heat and power (CHP) at WWTdxgsts.

The U.S. Enviromental Protectiolg e n c BPA ss )MmbiGenl Heat ad Power Partnehsp
(CHPP) has developed this guide to provide basicnmdon for assessing theotential
technical fit of CHP at WWTFdat have anaerobic digesterfielguide is intended to be used
by CHP project developers, WWTF operators, atheéioparties who are ieestedn exploring
the benefits of CHP for a WTF.

Though outside the scojpé the remainder othis guide, WWTFs that do not presentipm@oy
anaerobic digesters for biosolidmnagenentshould note that the benefits of CHP deplant
at a WWTF are in addition to thepigal benefits of anaerobic digestershich include:

e Production of biogas that can offset purchasael and be used in a CHP syste

e Enhanced power reliability at the facilifybiogas is used to produce backup power.

* Reduced odors and uncontaimaethane missions.

e Additional revenue streas, such as sidfertilizers that can be producém digester
effluent.

The CHPP based its analyseshaf bpportunities for andenefits of CHP within the wastewater
treatment market sector on data obtained fiitve 2004 CleahVatersheds Needs Survey
(CWNS), Energy ané&nvironmental Analysis] nc . ' s (maifkedHeat and Eawer
Installation Database, and additional independent reséirehguide is organized as follows:

e Section 2 introduce$¢ wastewatertrealent dat a used for the CHPF
including infamation on dat&ollection and Initations.
e Section 3 describes the pati@hmarketfor CHP aWWTFs.
e Section 4 explains the tedloal fit for CHP at WWTFs, presentingg CHP Pysess an al
of electric and thenal energy generatiorotential at WVTFs, and thessociated
greenhouse gasnessions benefits.
e Section Spresents ost-effectiveness infonation for CHP at WWTFs.
e Section Gpresents sme strategic isues relatedo installingCHP at WWTFs, including
the potential eligibilityfor renewable fuel cretdi and clean energy funding.
e Section 7 lists additional soees of relevant infonation.
» Appendix A includes a full list of WWTFs ithhe United Sttes withflow ratesgreater
than 5 MGD that hze at leat one aaerobicdigester. This list includes the potential
electricity capacity a CHP systetould produce at each facility.
» Appendix B presents the anaerobic digester design criterimaaels used in the
analyses.

! Spark spread is thedifferential between the price of electicity andthe price of natural gasor other fuel used to
gererate electicity, expres®d in equivalentunits.
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2.0 Data Sources

To develop an overview of the wastewater treatt sector iad the potetial energy aailable for
CHP, the CHPP used publicly available imfation contained in the 2004 Clean Watersheds
Needs Surey (CWNS) Databas’, E E A’ snbin@dHeat and Power Installation Datafaand
conductedndependentesearch.

The CWNS isconducteas a jonteff or t b et we e n WaskewatesMaRafpeent ance o f
thestatedn responseo Section 205(a) and 516 of the Clean Water Act. The CWNS contains
information on POWs, facilitiesfor contol of sanitary sewer overflows (SSOs), combined

sewer overflows (CSOs), stawater control ativities, nonpoint sources, and progi&designed

to protecthe natiov' sstuagies.Wastewatefacilities voluntarily repart facility-specfic

information through a suey, and ifiormation obtaned fromthe survey ignaintained in the

CWNS Database. Thelkected data are used pooduce a Report to Congress that provides an
estmate of clean water neefts the United States. The 2004 CWNS contains métion on
16,6760perating wastewater treatment facilities.

Several Imitations exist when using the/@NS data to analyze the potential for CHP at WWTFs.
First, the data are voluntarily reported. As such,raptetely accurate picture of wastewater
activity cannot bebtained fronthe CWNS. Seond,athough facilitiesreport if they have
anaerobic digesters, tVNS does not indicate how manigesters are in operation at a

facility, or how facilitiesuse the pduced biogs. Third, he data cotained in the P04 CWVNS

are two years old, and therefangght not reflecthe current state of operations for each plant.

The Canbined Heat and Power Installation Dizdae ismaintained by EA for the U.S.
Departnent of Energy and Oak Ridge National Laboratditye databasedtis all CHP systas

in operation in the United States. Infwation isgathered in realiie and orignates from

industry literaturemanufacturer contacts, regional CHP centers, and EPA. The database is a
work in progress, anBEA notes thaall data mighhot be conplete.

The CHPPalso conducted independent reseavehich included reviewing case studies of
WWTFs that enploy CHP, acquing accepted carbon dime enissions factors fopower
generation, and utilizing the extensive CHP resources arida®available to the CHPP.

3.0 The Market
3.1 Wastewater Treatment Facilitieswvith Anaerobic Digestion

To evaluate thenarket potential for CHP systes in the watewater treahent sectorthe CHPP
queried the CWNS Database to deteie thenumber of WWTFausing aaerobic digestion. The
CHPP focused on facilities with anaerobic digesters because anaerebierdifpave the ability
t o pr oduc e.e., bibgasy, and théyiasdeat(load that a CHP systean meet. The
CHPP then categized WWTFs byinfluent flow rate to evaluate th€HP potential for various
sizes of WWTFs. Theninimum flow rate for WWFs included in the anatis is 5SMGD, which
is based on previous analyses perked by theCHPP that showed that WWTFs with influent
flow rates lesshan 5 MGD could not produce enough biogas feoaerobic digestion of

2 The 2004 CWNS s availablethrough EPA s Office of WastewateManagement.
3E E A Cosnbined Heatard Powver Installation Dasbase en be accessl onlineat:
www.eeaxinc.com/chpdatamdex.himl
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biosolids tomake CHPtechnically and ecomically feasible. Table 1 shows the number of
WWTFs with anaeraic digestion ad off-gasutilization, andTable 2 sbws the flow rate to
WWTFs with anaeraic digestion ad df-gas utiliztion.

Table 1: U.S. Wastavater Treatment Facilitieswith Anaerobic Digestion and OffGas
Utili zation by Number

GRS (237 WWTFs with WWTFs with Percentageof WWTFs with
Wastewater Total : C AR
Anaerobic Anaerobic Digesion Anaerobic Digestion that
Flow Rates WWTFs L L - )
(MGD) Digestion and Gas Utiliz ation Utili ze Biogas
> 200 15 10 5 50
100 — 200 26 17 9 53
75-100 27 16 7 44
50-75 30 18 5 28
20-50 178 87 25 29
10-20 286 148 19 13
5-10 504 248 36 15
Total 1,066 544 106 19

Source22004CleanWatersheddleedsSurvey

Table 2: U.S. Wastavater Treatment Facilitieswith Anaerobic Digestion and OffGas
Utili zation by Flow Rate

Total Wastewater Wastewater Elow Wastewater Flow to
WWTFs by Wastewater Flow to to WWTEs with WWTFs with
Wastewater Total WWTFs with . Anaerobic Digestion
Flow at . Anaerobic
Flow Rates WWTFs Anaerobic . . and No Gas
(MGD) LA Digestion | Digestionand Gas | i ion (MGD)
(MGD) Utiliz ation (MGD)
(MGD)
> 200 15 5,147 3,783 1,530 2,253
100 -200 26 3,885 2,652 1,462 1,190
75-100 27 2,321 1,350 604 745
50-75 30 1,847 1,125 327 798
20-50 178 5,373 2,573 698 1,876
10-20 286 3,883 2,036 261 1,775
5-10 504 3,489 1,728 257 1,471
Total 1,066 25,945 15,247 5,140 10,107

Source2004CleanWatershed®leedsSurvey

The 2004 CWNS identified 16,676 operational WWrrthe United States. As Tables 1 and 2

show, only 1,066 of these facilitiéave flow rates greater th&MGD. The data in Table 1
indicate thatfor WWTFs with total nfluentflow rates greater than 5 MGD, nearly 50 percent
(544/1,066) operate anaerobigeisters for biosolidsianagenent. However, only about 19
percent (106/544) ohe WWTFs with anaerobidigestion utilize digesr gas for heating or
electricity generationThe CHPP ssumes that he remainingWWTFswith anaerobic digestion
flare theirdigestemas.The data in Table 1 also indicate tlklager WWTFs tend to use their
digester gas, whilensaller WWTFs do not. gecifically, S0percent of WWTFswith design
influent flows greater than 200 MGD utilize theogas generated froanaerobic djesters, while
only 13 pecent of WWTFs with irfluentflows ranging betveen 10 and 20 MGD utilize the

digestemas.




The data in Table 2 dicate that, for WWTFs ith total influent flow greater than 5 MGD,
roughly 58 percent (15,247 MGD/25,945 MGD) ofwalistewater flow goes to facilities with
anaerobic digestion. However, only 20 petd®,140 MGD25,945 MGD) of wastewater flow
goes to facilities with maerobicdigestion and gas utilization.

3.2 Wastewater Treatment Facilitiesvith CHP
As of De@mber 2006, wastewater treant CHP syst@as were in place at 76 sites in 24 states,
representing 22fhegawatts (MV) of capacity.Table 3 shavs the nmber of sites by state, as
well as the total CHP capacity in each state.f@alia and OCegon have the largest number of
facilities with CHP systas, and Massachusetias the largg installed epacity.

Table 3: Number of Wastavater CHP Systems and Total Capacity by State

State Sites Capacity (MW)
AR 1 1.7
AZ 1 4.2
CA 23 38.1
CO 2 7.9
CT 1 0.2
FL 1 6.0
1A 2 34
ID 2 0.5
IL 2 4.3
MA 1 76.0
MN 2 5.1
MT 3 1.1
NE 3 5.4
NH 1 0.4
NJ 3 4.6
NY 5 13.3
OH 1 0.1
OR 10 5.9
PA 3 22.4
uT 2 2.6
VA 1 3.0
WA 3 13.6
WI 2 0.5
WY 1 0.03
Total 76 220.1

Source: EEACombinedHeat and Powerlnstallation Database
4.0 Technical Fit

Anaerobicdigestion islie key indicator oCHP potential at WWTFs because titecess
generates biogas containing appnoately 60 percet methane. The bpgas can besed as fuel
for a number of purposes:

e To fire boilers and hatvater heaters neededn@intain optmal digester teperatures
andprovide space heat.

e To generate electricity toperate pumps and blowers used throughout therteaat
process.

e To generate electricity using eqmpnt such amicroturbires for onsite use and/or to sell
back to the grid.



Anaerobicdigestion produces biogas on a continuous bastwyiallj for constant electricity
production. Internal process heat used for flgesting process represents tha@st conmon use
of wastewater treatentmethane, but great patital exists for facilities touse the geerated
biogas for CHP applications.

4.1 Electric and Thermal Generation Pogntial from CHP Systems at Wasteater
Treatment Faciliti es

To detemine theelectricity and themal energy generation pasitial for CHP aWWTFs, the
CHPP modled thefuel produced rad requiredby two typically sized diesters—onemesophilic
digester and one theophilic digestef. Each digestemodel was based on a total influent flow
rate of 9.1 MGD’ This wastewater flow rate produces roughly 91,000 standard cebiftfe of
biogas peday, which has an energy contefit8.9 million British themal units per day
(MMBtu/day).® Both types of digesters wemndeled for sunmer and winter operation.
Appendix B contains the digester design criteria used foariagysis.

The CHPP egtnated the biogas uization of eachmodel digester unddour possible cases of
biogas utilization. The firstase assmes no CHP sysie, where only the mount of bogas

needed for the digker heat bad isutilized and be rest idlared. The other three sssassume

that a CHP systemitilizes the captured biogas to produce both electricity anchéth@nergy.

The threemodeled CHP sysiss include an internal cabustion engine, microturbine, and a

fuel cell. In its analysis, theHPP ed a current industry average electric efficiency for each
CHP technology as | isted i n"'Holewser, th€mossibilityday u e
employing a CHP system capalieachieving greater electric efficieies exsts. The use of an

CHP technologynust be detenined by both the site and policy condits of a particular

location. Tables 4 and 5 present the results for each of these models. In each table, the results
represent an average of wintand surmer digester operation.

As Tables 4 and 5 illustrate, an influent flow rate of 9.1 MGD can produce approximately 200
kilowatts (KW) of electricity along with roughly 25 MMBtu/day of thermal energy. Using the
biogas froma typically sized digger, a fuel cell CHP systeroan produce theost electricity
(roughly 285 kV). The themal output of a fuel cell alsmost closelymatches the heat load of

* Two conventional anaerobic digestionprocesses existmesophilic andhermophilic. Bath haveheatloads. The
mesphilic process tkesplace at anbient temperatres typicallybetweens0° F and 00° F; te thermmophilic
procesgakesplace at elevated rigperatues, typically up t0160°F. Dueto the tenperaturedifferencesbetween the
two processesthe resdence timeof the sludge varies. Inthe caseof mesghilic digestimn, restdence imemay be
betweenl5 and30 days. The thermophilic process isusually faster, rejuiring only abaut two weeks to complete.
However, themmophilic digestion is usually more expensivebecaise itrequiresmore enegy andis less sthle than
the mesoplilic process.

® Thetotal influent ow rateof 9.1 MGD is basedon the sludgecapacityof atypically sizeddigester (ie., 20 ft.
deep ad 40 to 60 feetin diameter).SeeAppendx B for the digesterdesgn parameters.

® Biogasgeneration wascalulatedbasedon 100 gallons ofwastewaterlbw per day per capita, and approimately
1.0 cubicfoot per dayof digestergas per capita (Se€'Engineeing Rulesof Thumb 'in Executive Summary for
sources). Althaigh the valuesusedto calcubte gasgeneraton areempirical, they do provide agood edimate of gas
volume. For example, the city of Rockford, Illinois, operates an anarobic digesterfor biosolids managnent at its
wastewater gatment plant.The wastevaterplantreceiveson awerage 32 MGD of raw wastewaterard its anaerobic
digester poduces 32,000 ft* per day ofbiogas(i.e., 1.0 f£/100 gallonsof raw wastewter).

"The* Cat al o g u ehnonfg i @estiedowrkoaded from the CHPPWeb site at:
www.epa.gov/ichp/project resources/cataloghtm.
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the digester (whicminimizes the amount of heat that is wasfeld)many cases, however, the
use of fuel cells ishited due to highast. The twamore commorCHP systens employed at
WWTFs—internal combustion engines amicroturbines—can produce roughly 200 k\f

electricity and 25 MMBtu/day of theral energywith a wastewater flow rate of 9.1 MGD. This
analysisndicaesthatroughly 100 kW of electric capacity caesult from a total wastewater

influent flow rate of 4.5 MGD.

Table 4: Electric and Thermal Energy Potental with CHP for Typically Sized Digester:

Mesophilic

No CHP Microturbine Fuel Cell CclJ?rgErun;iLn

sysem CHP CHP Engine CHP
Total POTW flow (MGD) 9.1 9.1 9.1 9.1
Heat equirementfor sludge (Btu/day) 5,148,750 5,148,750 5,148,750 5,148,750
Wall heat tansfer (Btu/day) 541,727 541,727 541,727 541,727
Floor heat tarsfer (Bu/day) 507,869 507,869 507,869 507,869
Roof heat tansfer (Btu/day) 326,231 326,231 326,231 326,231
Total dgester heabbd (Btu/day) 6,524,577 6,524,577 6,524,577 6,524,577
Heat required for digesterheat load*
(Btu/day) 8,155,721
Heat mtential of gas (Bt/day) 54,370,800 54,370,800 54,370,800 54,370,800
% of gasused for digester leat load
(Btu/day) 15.0%
Amount of gas flared** (Btu/day) 46,215,079
Electric Efficiency 0.28 0.43 0.30
Power to heatratio 0.61 1.95 0.64
Electric production (Btu/day) 15,223,824 23,379,444 16,311,240
Electric production (kW) 186 286 199
Heat recovery (Btu/day) 24,957,089 11,980,458 25,485,313
Additional heat avail able** * (Btu/ day) 18,432,512 5,464,882 18,961,736

Note: Assumes50 percent summer ad 50 percat winter.

*A ssumes 80 percerdfficient boiler.
** Assumesno other usesexcept boiler.
***As sumes digester isnly heat load.

8 Table 5 indicates hat the thermalgeneration fom a fuel cel CHP systentioes not meetthe thermoplilic digester
heat bad. Running lesshiogas trough the fuel cell andusing it to produce heatfor thedigesterwould rectify this,

but lesselectricity woud be poduced.
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Table 5: Electric and Thermal Energy Potental with CHP for Typically Sized Digester:

Thermophilic
: . Internal
l\éosCeFrLP M'Crgtlﬂg)me Fuel Cell CHP | Combustion
y Engine CHP

Total POTW flow (MGD) 9.1 9.1 9.1 9.1
Hea requirement for sludge (Btu/day) 11,1%,625 11,1%,625 11,1%,625 11,1%,625
Wall heat tansfer (Btu/day) 490,799 490,799 490,799 490,799
Floor heat tarsfer (Bu/day) 419,334 419,334 419,334 419,334
Roof heat tensfer (Btu/day) 343,303 343,303 343,303 343,303
Total digesta hed load (Btu/day) 12,400,061 12,400,061 12,409,061 12,409,061
Heat required for digesterheat load*
(Btu/day) 15,511,327
Heat mtential of gas (Bt/day) 54,370,800 54,370,800 54,370,800 54,370,800
% of gasused for digester leat load
(Btu/day) 28.53%
Amount of gas flared** (Btu/day) 38,890,473
Electricefficiency 0.28 0.43 0.30
Power to heatratio 0.61 1.95 0.64
Electric production (Btu/day) 15,223,824 23,379,444 16,311,240
Electric production (kW) 186 286 199
Heat recovery (Btu/day) 24,957,089 11,989,458 25,48,313
Additional heat avail able** * (Btu/day) 12,548,027 -419,603 13,077,251

Note: Assumes50 percent summer ad 50 percat winter.
*A ssumes 80 percerdfficient boiler.

** Assumesno other usesexcept boiler.

***As sumes digester isnly heat load.

4.2 National Electric GenerationPotential from CHP at Wastewater Treatment
Faciliti es

The 2004 CWNS identified 10,107 MGD of wastewdlaw at facilities greater than 5 MGD
that have anaerobic digestion Imatbiogasutilization. If these facilitiesvere to enploy a CHP
system, approximately 225MW of electric capacity could be produc&@he GVNS also
identified 5,140 MGD of wastewater flow at facilities greater th&m@&D that have anaerobic
digestion with biogastilization. Anecdotal ewlencesuggets thatvery few facilities with
anaertic digestion and offjas utilizationuse he biogas for electricitgenerationAs such,
assuming these facilities only use the captureogas for digester heat loads, an additional 115
MW of electric capacitgould be producetf. CHP at WWTFsepresets anexcellent technical
fit, with the ability to generate roughly 340 M@V electric capacityhat could be used for onsite
electricityneeds or ald back to he electriogrid. Appendix A lists all U.S. WWTFgreater than

° Assumes 100kW of electriccapacity reults fromawasewaterinfluent flow rateof 4.5 MGD.

°The CHPPremgnizesthat the otal flow rate identified by the 2004 CWNS at facilities hat have anaeobic
digeston and usethe captured biogasdoesnot yield the CHP capacity eported in Table3 when usng 4.5 MGD =
100kW. This ismost likely due tothe two-yeartime difference between P06 data and the D04 dataset, anthe fact
thatnot all WWTFsreport data br the CWNS.
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5 MGD that have at least ommaerobic digester and notee electric generation potential
associtedwith CHP utilizationfor each facility.

4.3 Potential Carbon Dioxide Emission Benefits

The CHPRestimated the potential carbon dioxidmigsion offsetassociated with increased use
of CHP at WWTFs. To estiate theseraission reductions, the CHPBsamed the following:

e Biogas from WWTFs is biogenic; therefore, utilizing itarCHP sysm yields no net
positive carbon dioxideraissions.

e 100 kWof electric grid capacity is ffsetwith an influent flow rate of 4.5 MGD.

e WWTFs with anaeraic digedion and no offgas utilization use natural gas for their

digester heat loads.

Using GNVNS data, a total of 2.@illion metrictons of carbon dioxidengissionreductions can
be achieved through increased us€bP at WWTFs. The reductions are equivalent to
planting approxinately 640,000 acres of forest, or theigsions of approxnately 430,000 cars.

Table 6 presents these results.

Table 6: Potential CarbonDioxide EmissionOffsetswith CHP at Wastewvater Treatment

Faciliti es
: All WWTFs with anaerobic
Al WWT.FS .W'th. digeston and gas utiliz ation,
anaeroblp'dlg'estlon, 0 assumng all gasusedfor
(0 825 THIZEmaT digesterheat load only
(>5M GD) (>5MGD)
Total flow (MGD) 10,107 5,140
(kW/MGD) 22 22
Total electricoffset (kW) 224,598 114,221
(MM Btu/day) 18,392 9,353
Electrical Enission Offset (tons CO2/ea) 1,527,229 776,685
(metrictonsCO2/ea) 1,388,390 706,078
Number 0f9.1 MGD digesters 1,111
Heat Iad per digester* (W1Btu/day) 12
Total heatoffset (MMBtuU/day) 13,139
Heat EnissionOffset fons CO2iea) 280,553
(metrictonsCO2/ea) 255,048
PotentialOffsets (metric tons CO2yea) 1,643,438 706,078
Acresof forest 448,330 192,618
Cas 298,887 128,412
Total Potential Offsets (metric tons
CO2/year) 2,349,516
Acres of forest 640,948
Cars 427,299




5.0 CostEffectiveness

A well desgned CHP systeroan be an atactive invesient for a WWF. A CHP ystem allows
a WWTF to generate both electric and th@renergy on site, offsetting the costs of grid power
and purchased fuel. To highlight the cost savings of generating energy@¥ith aystem at a
WWTF, the CHPP estiated the coséffectiveness of three representative CHP systéthat
would be appropriate for different size WWTFs:

e 130kW microturbine
e 300 kWcarbonate fuel cell
e 1,060 kWreciprocating engine

EachWWTF consideing CHP will need to @formits own sie-speific feasibilityanalysis to
detemine potential biogas generation rate&thods to compress, clean, and dry the biogas
before conbustion; and the speaif costs and benefits of gertng onsite heat and electricity
for theirWWTF. In states where electricipyicesare low, using biogas directly in boilersght
be the best invesient for a WWTF.

Based on influent flow rates and typical digester heat loads (as presented in Section 4.1, Tables 4
and 5), themicroturbine would be appropriater a snall WWTF with aminimum influent flow

rate of 6.8 MGD. The fuel cell could servenadium-size WWTF with aminimum influent flow

rate of 10.7 MGD. The reciprocating engine would be appropriate for a large WWTF with at

least a 41.4 MGD influent flow rate.

Table 7presents the systeperfaomance chiacterstics for the three sample CHP sysgeon
which the econmic analyses areased. The eletric output that can bgenerated from the
digester gas input and theaunt of heat that can lsecovered drive the projeetonanics.

M Dataused for performing theseanal/seswere basd onadual prices ad performance characteristiasf
commerciallyavailable equipment (as statedby the manufacturers). Toawoid implicitly endorsingany
manufadurers or products,the CHPPhasremovedthe brand namesfromthe discussion of thesesystams.
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Table 7: CHP System Performance Charaetistics for Cost-Effectiveness Analysis

CHP SystemType
PerformanceCharacteristic
Microturbine Fuel Cell ReciprocatingEngine
Minimum WWTF Size(MGD) 6.8 10.7** 41.4
DigesterBiogas Produced/day (MMBtu) 40.7 58.0 247.4
NameplateCapacity kW) 130 300 1,060
Compres®r/Aux. (KW) (4 — —
Net Output* (kW) 126 300 1,060
Electrical Efficiency 26.1% 42.3% 35.1%
Electricity Production/day (kwh) 3,024 7,200 35,440
Electric/Themal Ouput Rato 0.86 2.84 0.82
Heat Rate (BYkWh HHV) 13,050 8,060 9,724
Themal Output (Btu/kWh) 3,984 1,200 4,173
Heat Production/day (M MBtu) 12.0 8.6 106.2

* The netpoweroutput of themicroturline system is adjustedecause thuel must becompressed to abouts to
100 pgg using anelectricallydriven fuel canpressor.
** The fuel cdl does not produceenough waste heat taneet the digesterheat bad. About 10 perent of the

availabledigester gasmust go directly taa supplemental boiler.The 10.7 MGD sizeis 10 per@nt more than te 9.7

MGD needed to fuel a300 kW fuel cdl.

Table 8 presents the capital tofor the three sample CHiystans. The largest cost ogonent

for each systers the gerset packge whichcontains he prime mover and the generator. The
nextmajor cost conponent is the fuel tremient yystemto ensure that the biogas is of operational
guality. Fuel treahent can cosist of chillers,moistureseprators, hydrogen sulfide removal
vessels, siloxane moval vesse, heat exbargers, blowersand connections. Switchgear and
controls are required for systesperation and paralleling with thdility grid. Additional
switchgear (transfer switchesiring, and elecical panels) would also be needed if thé/WIF
decides to configure baakp capailities into thesystem(i.e.,to allow thesystemo serve

critical loads during autility outage). The heatecovery egipment in each of thesarsple

systeans produces hawater for the digestersd other facility needs.

For the bree CHP systas, themajor equipnent costs range fro®8 to 65 peraat of the todl
installed cats. Ranaining costsnclude those for design, gimeering, casulting, irstallation,
and obtaining necessary pets. Typically,munidpal facilities use a designid-build approach
in which the facility is first d@gned and therhe systentomponents are oagpetitively bid. In
order to have a better integrated packageesiacility managers suggest employing a design
build apegoach. However, using this contracting avenigint necessitate a specmlinicipal
directive.

The capital costs shown in Table 8 do notude any credits for fexlal or stte incentive
prograns thatmight be available either to stulate renewable engy, reduce greenhouse gas
emissions, pranote high efficiency, or to suppgparticular technologiesuch as fuel cells.
These crdits can sigificantly enhace the econwic value of CHP to WWTFs.

12 Gresham Wate Water TretmentPlant: Case $udy, Energy Trustof Oregon (prepared by Energy and
Environmental Analysis, Inc.) Septenber2006.
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Table 8: Estimated Capital Costs for Three CHP Systemat Wastewvater Treatment
Facilities

CHP SystemType

Capital Cost

icroturbine WOKW FuelCell | Cinbion Engine
Cost per kW Cost per kW Cost per kW

Cost @) (kW) Cost ) (kW) Cost $) (BkW)
Gen-Set $143,000 $1,135( $1,200,000 $4,000( $685,000 $646
Fuel GasCompresar $15,600 $124 — — — —
Fuel Treament $89,000 $706 $147,000 $490| $313,000 $295
Switchgear & Controls $19,500 $155 $97,600 $325| $125,000 $118
Heat Reovery $26,000 $206 $23,200 $77 | $100,000 $94
Total Equipment Costs | $293,100 $2,326 [ $1,467,800 $4,893| $1,223,000 $1,154
Consulting and Design $114,400 $908|  $125,000 $417 | $150,000 $142
Installation $23,400 $186 $433,500 $1,445| $576,500 $544
Pemits & Inspection $9,750 $77 $25,000 $83 $25,000 $24
Cortingency 5% $22,033 $175 $102,565 $342 $98,725 $93
Total Projed Costs $462,683 $3,672| $2,153,865 $7,180| $2,073,225 $1,956

The CHPP egtnated net power costs for eachtloé three sample CHP syste based on three

separate cases:

» Case lasames that the WWTF previously used digesterfgasll thermal

requirements, and that there was no purchased fuel used at the site. In this case, the CHP

systenreplaces the theral load with recovered heat frothe prime mover. As
previouslymentioned, the fuel cell does not produce enough wastaftergeneration
of electricity, so this unimust be sized apppriately to allow sone ofthe digester ga®
fuel a supplmental boiler to preide the necessamakeup heat.

e Case 2assunes that the WWTF previously usemydster gas in a boiléor digester heat
loads and prchasechatural gasfor otherfacility needs. Intiis case,lie excess tiermal

energy produced bythe CHP mst( b ey ond

what

displaces natural gas purchasedditer facility needs such agpace heating.

e Case 3assunes that the WWTF previously did not use digester gas and purchased
natural gagor both digester heat loads and otfaaility needs. In this ese, the themal
energy produced by the CHP systdisplaces natural gas purchased for all of the
fa ci | iertmal neseds indhuichg the digester heat load.

Table 9 preents he net power cost estates for each CHP syste The capital remvery costs
are etimated formunicipal facilities. Municipal faciities areassuned to have a @b of capital

(municipal bonds) of 5 perceahd a capital repagent horizon oR0 years. In cases where it is

assuned that natural gas is being replaced, the CHPRr&ssainatural gas price of
$7.00/MMBtu.In these cases, a tineal credit is incorporated intthe net powecosts to account
for the avoided fuel costs. The fuel savings tneddigester heat regirements assme that the
necessary theral energy would have been produced fran80 percent effient boiler.
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Table 9: Net Paver Cost Estimates for Three CHP Systems at Wsewater Treatment

Faciliti es
CHP SystemType
Cost Element
ot | o rercer | A9 Inenal
Maintenance$/kwh) $0.022 $0.030 $0.018
Casel: CHP themal replaes biogas-fueledboiler for digesterheating and other local use*
Capital Recogry ($/kWh) $0.035 $0.069 $0.019
Unit Power Cost ($/kwWh) $0.057 $0.099 $0.037
Case 2Excesshemal energy (abovdigeger need) replcesnaural gaselsewtere on site**
Digester HeaNeedd (Btu/kwWh) 2,979 1,840 2,219
Natural Ga®Displaced (BtlkWh) 1,006 (640) 1,953
Themal Credit ($/kWh) $0.009 No Excess $0.017
Net Unit Power Cost ($/kWh) $0.049 $0.099 $0.020
Case 3100percentnaturalgas eplacement withCHP thermal enenrg™**
Natural GadDisplaced Btu/kwh) 4,980 1,500 5,216
Themal Credit ($/kWh) $0.035 $0.011 $0.037
Net Unit Power Cost ($/kWh) $0.023 $0.089 $0.000

*A ssumes:Municipal CapitaRecowery Fador of 8.0 percent (5 per@nt interest rate20 years);95 percent cagcity
factor.

**As sumes: Digestefuel requirement as gercentof total gasproduced= 28.5 percent (consistent with
themmophilic averagein Table 5); awided hoiler efficiency of 80 percent; avoided oiler fuel cost of $7.00/MMBtu.
**x Assumes:Avoided boiler efficiency of 80 perent; avoidedboiler fuel costof $7.00/MM Btu.

A facility managercaneasily canpare thenet wsts pesened in Table 9 to th&®WWTF * srent u r
cost of purchased powar get a quick egtiate of whether a CHP systemight be cost

effective. If a WWTF purchases peer for lesghan the net power cost, a CHP sgstnay not

be costeffective. However, eadWWTF needs tperformits own costeffectiveness anadis to
detemine the econmic feasibility ofinvesting ina CHP systenat theirparticular facility with
site-specific digester, heatingnd electric loads. A systespedcfic level 1 feasibility analysis

will uncover additionalcosts and alue steams that ae notcaptured in his basic cet-

effectivenas analgis.

6.0 Wastewater Treatment Biogas as Renewable Energy

The use of biogas fromnaerobic digestion at WWTHs dften elgible for renewale fuel crelits
and clean energy funding. For example, bielyegedelectricity gemration qualifies as a
renewable energy source in each state witm@ewable portfolio &ndard (i.e., 28tates and the
District of Columbia as of October 2006). National voluntary renewable energy credit (REC)
prograns also consider newegtricity generabn fueled by biogas froMW/WTFs as eligible
sources for RECs.

In addition, sme states offer financial incentives (e.g., grants, rebates) for the production of
clean onsite generation (suchtasgasfueledCHP) that reduces peak perielkctricity denand.

For an upto-date Ist of stateghat provide such incentives, see the Partner Resources section of
the CHPPWeb site atwww.epa.gv/chp/funding_opps.ht
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7.0 Additional Resources

EPA Combined Heatand Power Partnership (CHPP)— The CHPP is a voluntary program

thatseeks tareduce the enviranental mpact ofpower generation by promoting the use of CHP.
The CHPP works closely with energy usens, CHPindustry, state and local govenents, and
other stakeholders to support the develept of new projets and praote their energy,
envirommental, and ecommic benefitsWeb sitewww.epa.gv/chp/

The CHPP offers aumber of tools and resourcésat can help a WTF implement a CHP
systen. These include:

e Description of the CHP project developnt process, including inforation on key
guestionsdr each stage of the procedsng with specificdols and resurces:
www.epa.gv/chp/project_resources/proj_dev_process.htm

e The CHP and bimass/biogas funding database withw@ekly updags of new state and
federal incentie opportunities www.epa.gov/chp/funding_opps.htm

e The CHP @talogue ofTechnologies, wich describes perfarance and cost
characteristics of CHR¢hnologieswww.epa.gv/chp/project_resources/catalogue.htm

7.1 Organizations

The following organizations work closely with the wastewater tneat industry and offer a
wealth of knowledge concerning wastewater tresit and the use aihaerobic digestion.

EPA Office of Wastevater Management (OWM)— The OWM oversees a range of pragsa

contributingtothewelb ei ng of the nation’s waters and wat
Web sitewww.epa.gov/owm/

National Association of Gean Water Agencies (NAGVA) — NACWA represents the interests

of more than 300 public agencies and organzet NACWA membersservethe mgority of the
sewered population in the Unitetegs and dlectively treat andeclaimmore than 1&®illion
gallons of wastewater daily.

Web sitemwww.nacwa.org/

Water Environment Federation (WEF) — Founded in 1928, the&/EF is a noffor-profit
technical and educational organization witembers fromvaried disciplines who work toward

t he organi zati on’ s enhanemieri aftheaglobalpvater sreironer#.t i on and
Web sitewww.wef.org/Home

Water Environment Research Foundation (WERF) WERF helps improve theater

envirorment and protect hman health by providing sound, reliable science and innovative,
effective, costsaving technologies fomprovedmanagmentof water resources.
Web sitewww.werfus/

Air and Waste Management Association (A&WMA)—- A& WMA is a nonprofit, nonpartisan

professional organization thptovides training, infamation,and networking opportunities to
thousands of enviranental pofessionals in 65 countries.
Web sitemwww.awma.org/
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7.2 Articles

The following journal article and conference prgagon highlight the technologies available for
digester gas utilization.

Hinrichs,Doug; Jmison, John; Lear, Paul. (Noember/Decenber 2005). Using Biogas taiél
DG and CHP plant$®latts Power:Business and Techlagy for the Global Generation
Industry, Vol 49, No. 9, 6770.

Mosteller, Kevin L. (2@2). Energy Crisi$mpact on Anaeabic Digester Gas Utilization
TechnologyFuel Cells, CeGeneration, and Other Optior&outh Carolina
Environmental Confence. Retrieved June 20, 2006, from
http://scec.org/PDFs/2002SGEC/20-Digester%20Gas.[dd

7.3 CaseStudies

Following are selected case studies thatastrate the begfits and opeatioral charactristics
of installing CHP sysims at a varietyf WWTFs. These caséuslies highlight a variety of
technologies and biogas utilization options.

e A Wa u k €&sgmaEnergizes New Hampshire Water Utility Digesting Sludge for
F u eilNew Hanp s h i Water Uslity uses its 12 to 181GD of wastewater tproduce
electricity and hot water for the facilityith a 365 kWinternal canbustion engineThe
anaerobic digests at the facility handle appromately 60,000 gallons of sludge per day,
and what is left after the digestion process is sold apast.
Web site:
https://dresser.com/internet/businessunits/waukesha/pagesi@nts/pubtations/cashisto
ry/nh_water_utility.pdf

- A Ma i ancesHelpsMillion H our Engines Thrive at Tucson, Aizona Wastevater
Cogener at i BhalnadPRoad WWOF treats approxtely 35 MGD of
wastewaterThefacility usessix internal conbustion engines to generate appnotely
2.5MW of electricity and thenal energy thats used for hot \ater; chilled water;
heatingventilation,andcooling(HVAC); and to run the anaebic digesters. By utilizing
biogas, the facility pays nmore than $0.0&Wh, which compares very favorably with
the local average of $0.08 to $0.11/kWh.

Website:
www.grovet/internet/businessunitsaukeshgpages/documentpublications/casehistoryuc
sonwater_utility.pdf

e AKing County (Washingt oo jFdam0d3Knd | Demons
Count vy’ s Siostatied a MMVmditen carbonate fuel cell (MCFC)
demonstration project that generates electricity dmahtal energy for onsiteeeds.
Web sitemww.fce.confdownloads/kng_countybrochure 03.pdf

e fiEssex Junction WWTF ( Ver monhThg EssesJunctoww CHP
WWTF uses two 30 kWwhicroturbines to enerateelectricity and thenal energy. The
CHPsystem s oper ati onal effici endasegnergysaviBgbofper ce
412,000 kwh (36 percentoftifiec i | i t y’' smaed. Ene graject was tnstalled e
in 2003 and has an estimated payback of seven years.

14


http://sc-ec.org/PDFs/2002SCEC/20-Digester%20Gas.pdf
https://dresser.com/internet/businessunits/waukesha/pages/documents/publications/casehisto
http://www.grove.it/internet/businessunits/waukesha/pages/documents/publications/casehistory/tuc
http://www.fce.com/downloads/king_county_brochure_03.pdf

Web site:
http://www.northeastchp.org/uploads/Es%&0Junction%20Projec®o620Profile.pdf

AAl bert Lea WWTF ( @MHR nAesmplt iddrhetAlbeptdéa k W
WWTF uses four 30 kWhicroturbines to gnerate 120 kWbf electricity and 28 MMBtus

of themal energy per year, which is usen §pace heating andbeathef aci | i t y’ s
anaerobic digesters. The CHP sgistvas nstalled in 2003 and has an ested payback

of four to six years.

Web site:
www.chpcentermwrg/pdfs/Project_ProfileAlbert Lea Watewater_Treatment_Center.pdf

ACol umbi a B o uhater Traatnmint Manis(Podland, Oregon): 320 kW
Fuel Celland Microturbine Power P | & Tihe Golunbia Boulevard WWTF ses a
200 kWCHP systento produceelectricity and thenal energy for the facility. A pmary
motivationfor the CHP systerwas to provide backip power for the facility after it
experienced several extended power outages duringith&990s. The CHP systewns
financed by tax dollars, as well msltiple national, state, iad utility grants.

Web sitewww.chpcenternw.orgChpDas/ColumbiaBlvdWastewaterCaseStudiyl. pdf
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Appendix A: Full List of U.S. Wastewater Treatment Facilities (> 5 MGD) with at Least
One Anaerobic Digester

Notes:

The potential electric capacityalculation assumes that 100 ldMcapacity is produced for
every 4.5 MGD oinfluent flow. The plant dateomes from the 2004 CWNS. Several &tiahs
exist when using the CWNS data. First, the dagavoluntarily reported. As such, the following
tables might not include all WW$ in the United States withfiuent flow rates geater than 5
MGD. Second, although faciles report if they have anaerobicggsters, the CWNS does not
indicate how many digesters are in operation at a facilityhaw facilities use thproduced
biogas. Third, the data contained in the 2004 CWNSvaoeyears old, and therefore might not
reflect the currenstate of operations for each plant.

The followng tables pesent an estinate of thepotentialelectic capacity from CHP tilization

at each &cility based off the CHPP analysisaEh WWTF onsideringCHP will need to perform
its own sitespecific feaibility analysis to atermine the true potentialibgas generation rates;
methods to compress, clean, and dry the biogbsd combustion; and the costs and benefits of
generating onsite heat drelectricity.

Al: Facilities with no off-gasutili zation

Total Potential
State Facility County Authority Influent Electrlp
Name Name (MGD) Capacity
(kW)
ANNISTON CITY OF
ALABAMA CHOCCOLOC CALHOUN ANNISTON WW 9.11 202
CO WWTP & SB
DECATUR CITY OF
ALABAMA DRY CREEK MORGAN DECATUR WW 18.08 402
WWTP DEPT
GADSDEN
GADSDEN WATERWORKS
ALABAMA WEST WWTP ETOWAH AND SEWER 9.71 216
BOARD
MOBILE, BOARD
MOBILE OF WATER AND
ALABAMA WILLIAMS MOBILE SEWER 20.471 455
WWTP COMMISSIONER
S
MONTGOMER MONTGOMERY
ALABAMA Y CATOMA MONTGOMERY WW & SAN SWR | 20.005 445
CREEK WWTP BD
L\(AONTGOMER MONTGOMERY
ALABAMA ENCONCHATE MONTGOMERY \éVBN&SAN SWR 10.591 235
WWTP
TUSCALOOSA TUSCALOOSA
ALABAMA WWTP TUSCALOOSA WW & SWR BD 16.5 367
ALBERTVILLE
ALABAMA EASTSIDE MARSHALL é'lfYEng:V'LLE’ 6.04 134
WWTP
PHOENIX
ARIZONA 91ST AVE MARICOPA SHgE?\:IZX 124 2756
WWTP
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Potential

- . Total :
State Facility County Authority Influent Electric
Name Name (MGD) Capacity
(kw)
ROGER RD PIMA COUNTY
ARIZONA TRTMNT PLNT PIMA WWMD 29.6 658
YUMA CITY OF YUMA
ARIZONA FIGUEROA YUMA PUBLIC WORKS 8.5 189
WPCF DEPT
LITTLE ROCK
ARKANSAS FOURCHE PULASKI LITTLE ROCK 131 291
CREEK STP
ARKANSAS §$§INGDALE WASHINGTON SPRINGDALE 12.2 271
LAGUNA
WASTEWATE SANTA ROSA,
CALIFORNIA R TREATMENT SONOMA CITY OF 17.5 389
PLANT
DUBLIN SAN
DUBLIN-SAN RAMON
CALIFORNIA RAMON WWTE ALAMEDA SERVICES 9.9 220
DISTRICT
SUNNYVALE SUNNYVALE,
CALIFORNIA WWTFE SANTA CLARA CITY OF 16.22 360
CENTRAL CONTRA GOSTA
CALIFORNIA CONTRA CONTRA COSTA 49.39 1098
COSTA WWTF SANITARY
DISTRICT
HAYWARD HAYWARD, CITY
CALIFORNIA WPCE ALAMEDA OF 13.7 304
DALY CITY DALY CITY, CITY
CALIFORNIA WWTP SAN MATEO OF 6.27 139
SAN JOSE, CITY
SAN OF,
CALIFORNIA JOSE/SANTA SANTA CLARA ENVIRONMENTA | 143.3 3184
CLARA WPCP L SERVICES
DEPART.
SAN MATEO SAN MATEO,
CALIFORNIA WWTE SAN MATEO CITY OF 12.7 282
SANTA CRUZ SANTA CRUZ,
CALIFORNIA WWTE SANTA CRUZ CITY OF 15.32 340
SANTA SANTA SANTA
CALIFORNIA BARBARA BARBARA BARBARA, CITY 8.8 196
WWTF OF
WATSONVILL WATSONVILLE,
CALIFORNIA E WWTE SANTA CRUZ CITY OF 7.4 164
VENTURA
WATER VENTURA, CITY
CALIFORNIA RECLAMATIO VENTURA OF 10 222
N FACILITY
HILL CANYON THOUSAND
CALIFORNIA WWTP VENTURA OAKS, CITY OF 10.3 229
COUNTY
SANITATION
CALIFORNIA yVARI,‘FI)ENCIA LOS ANGELES DISTRICTS OF 14 311
LOS ANGELES
COUNTY
CITY OF LOS
TERMINAL ANGELES,
CALIFORNIA ISLAND wwTp | LOS ANGELES BUREAU OF 16 356
SANITATION
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Potential

- . Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
SACRAMENTO
SACRAMENTO COUNTY
CALIFORNIA REGIONAL SACRAMENTO REGIONAL 165 3667
WWTF SANITATION
DISTRICT
BAKERSFIELD BAKERSFIELD,
CALIFORNIA WWTP #2 KERN CITY OF 17.3 384
BAKERSFIELD BAKERSFIELD,
CALIFORNIA WWTP #3 KERN CITY OF 11.3 251
CALIFORNIA CHICO WPCP BUTTE CHICO, CITY OF 7.5 167
CALIFORNIA LODI WPCF SAN JOAQUIN LODI, CITY OF 6.2 138
MODESTO MODESTO, CITY
CALIFORNIA WWTE STANISLAUS OF 27.4 609
VISALIA VISALIA, CITY
CALIFORNIA WWTP TULARE OF 12 267
YUBA CITY YUBA CITY, CITY
CALIFORNIA WRP SUTTER OF 5.5 122
CLEAR CREEK REDDING, CITY
CALIFORNIA WWTE SHASTA OF 7.93 176
CALIFORNIA TRACY WWTP | SAN JOAQUIN TRACY,CITYOF | 7.1 158
CALIFORNIA MADERA STP MADERA géDERA‘ cITyY 5.85 130
CALIFORNIA DAVIS WWTF YOLO DAVIS, CITY OF 6.5 144
SOUTH SOUTH TAHOE
CALIFORNIA TAHOE WWTE EL DORADO PUD 5 111
PALM
CALIFORNIA SPRINGS RIVERSIDE cp:ﬁ_L\'(\AOSFPRlNGS’ 8.29 184
WWRF
PALM DESERT COACHELLA VLY
CALIFORNIA WWRE RIVERSIDE COWTR DIST 5.38 120
SAN JACINTO II\E/I?J?\I-II-E:T:"XL
CALIFORNIA REGIONAL RIVERSIDE 8.72 194
WRE WATER
DISTRICT
IEUA SAN INLAND EMPIRE
CALIFORNIA REGIONAL BERNARDINO UTILITIES 38.8 862
PLANT NO.1 AGENCY
CORONA CORONA, CITY
CALIFORNIA WWTE #1 RIVERSIDE OF 9.007 200
SAN
CALIFORNIA RIALTO WWTP BERNARDINO RIALTO, CITYOF | 7.4 164
SAN SAN CLEMENTE
CALIFORNIA CLEMENTE ORANGE 15 111
CITY OF
WRP
PUEBLO PUEBLO, CITY
COLORADO WWTP PUEBLO OF 16.8 373
BOULDER
COLORADO 75TH STREET | BOULDER g(leLDER’ CITyY 5.86 130
WWTP
FORT
COLLINS
COLORADO DRAKE WW LARIMER E%F:(TOC;:OLLINS’ 13 289
RECLAMAT
FAC
GREELEY GREELEYW & S
COLORADO WWTP WELD DEPT 8.42 187
LONGMONT LONGMONT,
COLORADO WWTP BOULDER CITY OF 7.39 164
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Potential

- : Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
LITTLETON/EN
COLORADO GLEWOOD ARAPAHOE LITTLETON/ENG | 55 &7 726
LEWOOD
WWTP
BOULDER BOULDER, CITY
COLORADO CREEK BOULDER OF 16 356
DANBURY DANBURY CITY
CONNECTICUT WPCE FAIRFIELD OF 6.37 142
EAST
CONNECTICUT HARTFORD | HARTFORD METROPOLITAN | 5 963 133
DISTRICT
WPCF
TORRINGTON TORRINGTON,
CONNECTICUT MAIN WPCF LITCHFIELD CITY OF 5.28 117
WILMINGTON WILMINGTON
DELAWARE STP NEW CASTLE CITY COUNCIL 71.23 1583
BUCKMAN
FLORIDA STREET STP DUVAL JEA 37.96 844
ORANGE CO FL
FLORIDA SOUTH WWTF | ORANGE SEW & W DEPT | 1498 333
ALTAMONTE
ALTAMONTE
FLORIDA g_F;gs MAIN SEMINOLE SPRINGS, CITY 5.46 121
MAIN STREET
FLORIDA PLANT ESCAMBIA ECUA 14.63 325
THOMAS P. TALLAHASSEE,
FLORIDA SMITH WTP LEON CITY OF 13.39 298
HOWARD F
FLORIDA CURREN HILLSBOROUGH | TAMPA 50.5 1122
AWTP
PLANT CITY PLANT CITY,
FLORIDA STP HILLSBOROUGH | 1y oF 5.3 118
FLORIDA LARGO STP PINELLAS 'C‘)’?‘:RGO' TOWN 13 289
MARSHALL
FLORIDA STREET PINELLAS g‘TE\'(A‘g\éVATER' 6.34 141
AWTTP
ST ST
FLORIDA PETERSBURG | o\g | AS PETERSBURG, 10.1 224
SOUTHWEST CITY OF
WWTP
ST ST
FLORIDA PETERSBURG | piNELLAS PETERSBURG, 11.5 256
NORTHEAST CITY OF
WWTP
ST ST
FLORIDA PETERSBURG | o \\ELAS PETERSBURG, 11.04 245
NORTHWEST CITY OF
WWTP
ALBERT ST
FLORIDA WHITTED PINELLAS PETERSBURG, 7.9 176
WWTP CITY OF
LOXAHATCHEE
RIVER
FLORIDA II;ORX??:%T%IHFI’E PALM BEACH ENVIRONMENTA | 7.5 167
: L CONTROL
DISTRICT
DAYTONA
DAYTONA
FLORIDA EEQCH REG. VOLUSIA BEACH. CITY OF 6.05 134
BETHUNE DAYTONA
FLORIDA POINT WwTp | VOLUSIA BEACH, CITY OF 8.46 188
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Potential

- . Total .
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
MACON
POPLAR MACON-BIBB
GEORGIA STREET BIBB CO. WSA 16.75 372
WPCP
INTRENCHME ATLANTA
GEORGIA NT CREEK DEKALB PUBLIC WORKS | 14.57 324
WWTP DEPT
ATLANTA
GEORGIA SOUTHRIVER | 1\ roy PUBLIC WORKS | 32.26 717
WWTP
DEPT
ATLANTA
GEORGIA RMCLAYTON | iy ton PUBLIC WORKS | 87.52 1945
WPCP
DEPT
FULTON CO BD
JOHNS OF
GEORGIA CREEK WPCP FULTON COMMISSIONER 7.05 157
S
FULTON CO- (F)Lé"TON cOBD
GEORGIA CAMP CREEK FULTON COMMISSIONER 10.07 224
WPCP S
ggﬁﬁw COBB COUNTY
GEORGIA COBB WATER & 31.84 708
SUTTON SEWER
WPCP
COBB COBB COUNTY
GEORGIA NOONDAY COBB WATER AND 8.75 194
CREEK WPCP SEWER
GWINNETT GWINNETT
GEORGIA CROOKED GWINNETT COUNTY WATER | 14.13 314
CREEK STP POL
SOUTH
GEORGIA COLUMBUS MUSCOGEE COLUMBUS BD 30 667
OF WAT COMM.
WPCP
ALBANY
GEORGIA JOSHUA DOUGHERTY g'l‘:BANY’ cITy 19.09 424
ROAD WPCP
AUGUSTA AUGUSTA, CITY
GEORGIA WWTP RICHMOND COUNCIL OF 30.64 681
ATHENS
NORTH ATHENS, CITY
GEORGIA OCONEE CLARKE OF 7.9 176
WPCP
GAINESVILLE
GEORGIA FLAT CREEK HALL gﬁ'@'%?zv"""z' 5.68 126
WPCP
MILLEDGEVIL MILLEDGEVILLE,
GEORGIA LE WPCP BALDWIN CITY OF 5.9 131
ROME WATER
GEORGIA ROME WPCP FLOYD AND SEWER 9.68 215
DEPT
THOMASVILLE THOMASVILLE,
GEORGIA WPCP THOMAS CITY OF 5.29 118
SAND ISLAND HONOLULU,
HAWAII WWTE HONOLULU CITY AND CO 77.6 1724
HONOLULU,
HAWAII KAILUA WWTF | HONOLULU CITY & CO 6.93 154
HONOULIULI HONOLULU,
HAWAII WWTE HONOLULU CITY & CO 24.6 547
POCATELLO POCATELLO,
IDAHO STP BANNOCK CITY OF 6.34 141
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Potential

. : Total :
State Facility County Authority Influent Electric
Name Name (MGD) Capacity
(kW)
TWIN FALLS TWIN FALLS,
IDAHO STP TWIN FALLS CITY OF 7.95 177
BOISE, CITY
IDAHO OF- LANDER ADA BOISE, CITY OF 14.6 324
STREET
BOISE, CITY
IDAHO OF--WEST ADA BOISE, CITY OF 11.5 256
BOISE
IDAHO FALLS IDAHO FALLS,
IDAHO STP BONNEVILLE CITY OF 10.5 233
IDAHO NAMPA STP CANYON NAMPA, CITY OF | 9.89 220
CALDWELL
IDAHO SEWAGE TRT | CANYON CALDWELL, CITY 7.31 162
OF
FACIL
ILLINOIS QUINCY STP ADAMS 8g|NCY' ciTy 7 156
KANKAKEE KANKAKEE
RIVER RIVER
ILLINOIS METROPOLIT KANKAKEE METROPOLITAN 14.68 326
AN AGENCY AGENCY (KRMA)
FREEPORT
FREEPORT WATER &
ILLINOIS sSTP STEPHENSON SEWER CO 5.1 113
UCSD- URBANA &
ILLINOIS NORTHEAST CHAMPAIGN CHAMPAIGN 10 222
STP S.D.
FOX LAKE NW
ILLINOIS REGIONAL LAKE FOX LAKE, 6.4 142
VILLAGE OF
WRF
JOLIET -
ILLINOIS EASTSIDE WILL JOLIET, CITY OF | 16 356
STP
JOLIET-
ILLINOIS WESTSIDE WILL JOLIET, CITY OF | 5.9 131
STP
ELMHURST
ILLINOIS SEWAGE DUPAGE CE:Il‘MHgFRST‘ 10.4 231
TREATMENT
WHEATON SD WHEATON
ILLINOIS SEWAGE TR DUPAGE SANITARY 7 156
PLNT DISTRICT
DEKALB
ILLINOIS gfﬁ@.lliB MAIN DEKALB SANITARY 6 133
DISTRICT
BELLEVILLE BELLEVILLE,

ILLINOIS STP #1 ST. CLAIR CITY OF 5.95 132
ILLINOIS ALTONSTP | MADISON ALTON, CITY OF | 8.42 187
ROCK ISLAND ROCK ISLAND,

ILLINOIS MAIN STP ROCK ISLAND CITY OF 8 178

SPRINGFIELD
SPRINGFIELD
ILLINOIS g[F)zKE SUG SANGAMON SANITARY DIST | 927 206
DECATUR SD DECATUR SAN.
ILLINOIS STP MACON DIST. 38.4 853
GREATER
ILLINOIS PEORIA STP PEORIA PEORIA 27 600
SANITARY D
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Potential

- . Total .
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
BLOOMINGTO
ILLINOIS N-NORMAL MCLEAN BLOOMINGTON- | ;¢ 356
NORMAL SD
STP
THORN
ILLINOIS CREEK BASIN. | COOK ;igmNSCDREEK 13 289
S.D. STP e
JACKSONVILL JACKSONVILLE,
ILLINOIS ESTP MORGAN CITY OF 5.95 132
GALESBURG GALESBURG
ILLINOIS STP KNOX SANITARY DIST 10 222
MCELWAIN HINSDALE
ILLINOIS REG STP COOK SANITARY DIST | 10-48 233
GLENBARD GLEN ELLYN,
ILLINOIS WW AUTH DUPAGE VILLAGE OF 10 222
DOWNERS
ILLINOIS DOWNERS DUPAGE GROVE SAN 8 178
GROVE STP DIST
STICKNEY CHICAGO
ILLINOIS WRD COOK MWRDGC 812 18044
HANOVER CHICAGO
ILLINOIS PARK WRP COOK MWRDGC 9 200
JOHN E EGAN CHICAGO
ILLINOIS WRP COOK MWRDGC 27 600
CALUMET CHICAGO
ILLINOIS WRP COOK MWRDGC 232.58 5168
SOUTHPORT INDIANAPOLIS
INDIANA WWTP MARION SAN. DIST. 125 2778
SPEEDWAY, SPEEDWAY,
INDIANA TOWN OF MARION TOWN OF 7.5 167
EAST EAST CHICAGO,
INDIANA CHICAGO STP | WAKE CITY OF 15 333
GARY
INDIANA SANITARY LAKE Sg’?ﬁ%ﬁN'TARY 41.32 918
DISTRICT
HAMMOND
INDIANA WWTP LAKE HAMMOND SD 48 1067
VALPARAISO VALPARAISO,
INDIANA STP PORTER CITY OF 6 133
TERRE HAUTE TERRE HAUTE
INDIANA WWTP VIGO SD. 13.34 296
SOUTH BEND
INDIANA mTT;" BEND | 51 j0sEPH BOARD OF 37.7 838
PUBLIC
W LAFAYETTE WEST
INDIANA SEWAGE TIPPECANOE LAFAYETTE, 9 200
WRKS CITY OF
MOSS ISLAND ANDERSON,
INDIANA ROAD PLANT | MADISON CITY OF 20.53 456
EASTSIDE EVANSVILLE,
INDIANA WWTP VANDERBURGH | <1y op 18 400
EVANSVILLE
INDIANA WESTSIDE VANDERBURGH E}/T/;Ngl\:/ILLE, 20.6 458
WWTP
JEFFERSONVI JEFFERSONVILL
INDIANA | LE STP CLARK E CITY OF 5.2 116
COLUMBUS COLUMBUS,
INDIANA WWTP BARTHOLOMEW CITY OF 7.94 176
CONNERSVILL CONNERSVILLE,
INDIANA EWWTP FAYETTE CITY OF 6.58 146
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Potential

- : Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
ELKHART ELKHART, CITY
INDIANA WWTP ELKHART OF 16.31 362
GOSHEN GOSHEN, CITY
INDIANA WWTP ELKHART OF 12.5 278
KOKOMO MUN KOKOMO, CITY
INDIANA WWTP HOWARD OF 19.5 433
LAPORTE LAPORTE, CITY
INDIANA WWTP LA PORTE OF 5.06 112
LOGANSPORT LOGANSPORT,
INDIANA WWTP CASS CITY OF 6.76 150
MICHIGAN
INDIANA CITY STP LA PORTE MICHIGAN CITY | 12 267
NEW CASTLE NEW CASTLE,
INDIANA STP HENRY CITY OF 8 178
IOWA AMES WWTP | STORY AMES, CITY OF 5.89 131
COUNCIL COUNCIL
IOWA BLUFFS POTTAWATIAML | g uFFs, ciTy | 671 149
WWTP OF
DAVENPORT DAVENPORT,
IOWA WWTP SCOTT CITY OF 19.02 423
DES MOINES
DES MOINES WASTEWATER
IOWA MAIN WWTP POLK RECLAMATION 33.35 74l
FACILITY
IOWA CITY IOWA CITY, CITY
IOWA NORTH wwTp | JOHNSON OF 5.91 131
OTTUMWA OTTUMWA, CITY
IOWA WWTP WAPELLO OF 5.36 119
SIOUX CITY SIOUX CITY,
IOWA WWTP WOODBURY CITY OF 18.29 406
WATERLOO WATERLOO,
IOWA WWTP BLACK HAWK CITY OF 16.91 376
HUTCHINSON HUTCHINSON,
KANSAS WWTP RENO CITY OF 5.506 122
WICHITA WICHITA, CITY
KANSAS WWTP #1 + #p | SEDGWICK OF 40.617 903
KCK WWTP KANSAS CITY,
KANSAS #1.kP WwTp | WYANDOTTE CITY OF 23.1 513
LAWRENCE LAWRENCE,
KANSAS WWTP DOUGLAS CITY OF 7.77 173
PITTSBURG PITTSBURG,
KANSAS WWTP CRAWFORD CITY OF 5.423 121
TOPEKA
KANSAS OAKLAND SHAWNEE &?PEKA’ CITY 10.23 227
WWTP
JO CO
MISSION JOHNSON CO
KANSAS TOWNSHIP JOHNSON UNIFIED SD 7.1 158
MSD #1 WWTP
JO CO TOM JOHNSON CO.
KANSAS CRK WWTP JOHNSON UNIFIED SD 5 111
JO CO
TURKEY JOHNSON CO
KANSAS CREEK MSD JOHNSON UNIFIED SD 6.86 152
#1 WWTP
LEXINGTON-
LFUCG TOWN FAYETTE
KENTUCKY BRANCH STp | FAYETTE URBAN COUNTY | 19-85 441

GOVERNMENT
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Potential

- . Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
LFUCG W LEX-FAYETTE
KENTUCKY HICKMAN STP JESSAMINE ucG 17.56 390
RWRA REG WATER
KENTUCKY OWENSBORO | DAVIESS RESOURCE 8.146 181
WEST & CS AGENCY
MSD - MORRIS
KENTUCKY FORMAN STP JEFFERSON LOU-JEFF CO 60.36 1341
MSD
& CSO
ELIZABETHTO ELIZABETHTOW
KENTUCKY WN HARDIN N. CITY OF 5.21 116
HOUMA S L RRCBONNE
LOUISIANA |§|I_E‘|('3 TRTMT TERREBONNE CONSOLIDATAE 8 178
D GOVERNMENT
KENNER TF KENNER, CITY
LOUISIANA STP #1 JEFFERSON OF 5.3 118
LAKE
LOUISIANA CHARLES CALCASIEU IE:'?‘F\(EOC?ARLES’ 5 111
PLANT A
MONROE
WATER POLL MONROE, CITY
LOUISIANA CONTROL OUACHITA OF 17 378
CENTER
HARVEY JEFF PARISH DD
LOUISIANA PLANT JEFFERSON &S 7.5 167
BRIDGE CITY JEFF PARISH DD
LOUISIANA OLD PLANT JEFFERSON &S 6 133
MARRERO JEFF PARISH DD
LOUISIANA PLANT JEFFERSON &S 6.4 142
ST BERNARD
LOUISIANA 'I\BAtJVNDS;EENT ST. BERNARD PARISH 6.5 144
GOVERNMENT
COX CREEK ANNE ARUNDEL
MARYLAND WWTP ANNE ARUNDEL COUNTY DPW 11.11 247
ANNAPOLIS ANNE ARUNDEL
MARYLAND CITY WWTP ANNE ARUNDEL COUNTY DPW 6.609 147
SOD RUN HARFORD
MARYLAND WWTP HARFORD COUNTY DPW 11.476 255
WESTERN | ooy SUBURBAN
MARYLAND \?VF\Q/(/A':}IPCH GEORGE'S SANITARY 17.679 393
COMMISSION
CUMBERLAND CUMBERLAND,
MARYLAND WWTP ALLEGANY MAYOR OF 10.886 242
MATTAWOMA CHARLES CO.
MARYLAND N WWTP CHARLES PLANNING DEPT | 7-675 171
FREDERICK FREDERICK,
MARYLAND CITY WWTP FREDERICK CITY OF 6.5 144
HAGERSTOW HAGERSTOWN,
MARYLAND N WPCE WASHINGTON CITY OF 8.149 181
OCEAN CITY
MARYLAND OCEAN CITY WORCESTER WASTEWATER 10.783 240
WWTP DEP
SENECA WASH SUB SAN
MARYLAND CREEK WWTP MONTGOMERY COM 6.392 142
LYNN
MASSACHUSETTS | REGIONAL ESSEX LYNN, CITYOF | 25.8 573
WPCF
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Potential

- : Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
PITTSFIELD PITTSFIELD,
MASSACHUSETTS | \\\vi7r BERKSHIRE CITY OF 10.57 235
LEOMINSTER LEOMINSTER
MASSACHUSETTS | \\nvrp WORCESTER DPW 6.03 134
MWRA DEER
MASSACHUSETTS | o 'xnp wwTp | SUFFOLK MWRA 348 7733
GRAND
MICHIGAN RAPIDS KENT SRAND RAPIDS. | 546 1213
WWTP
WYOMING WYOMING
MICHIGAN WWTP KENT WWTP 14 311
MICHIGAN FLINT WPCF GENESEE FLINT, CITY OF 43.3 962
MARYSVILLE MARYSVILLE,
MICHIGAN STP ST. CLAIR CITY OF 6.14 136
WARREN WARREN, CITY
MICHIGAN WWTP MACOMB OF 30 667
PONTIAC DEPT
MICHIGAN PONTIAC STP | OAKLAND OF PUB WKS 8 178
DETROIT BOARD
MICHIGAN DETROIT STP | WAYNE OF WATER CO 660.5 14678
ANN ARBOR
MICHIGAN ANN ARBOR WASHTENAW DEPT OF PUB 15.14 336
WWTP
WKS
WASHTENAW
MICHIGAN YCUA WWTP WASHTENAW COUNTY DPW 8.27 184
MONROE
MICHIGAN MONROE MONROE METROPOLITAN | 15.794 351
METRO WWTP
WASTE
MICHIGAN SAGINAW STP | SAGINAW ﬁSG'NAW DPW 8.3 184
JACKSON JACKSON, CITY
MICHIGAN WWTP JACKSON OF 13.43 298
BENTON BENTON
MICHIGAN HARBOR-ST BERRIEN HARBOR ST 7.21 160
JOSEPH JOSEPH J
MIDLAND MIDLAND , CITY
MICHIGAN WWTP MIDLAND OF 8.5 189
HURON
MICHIGAN VALLEY WAYNE HURON VALLEY | 14 311
WWTP-SOUTH
AUSTIN WWT
MINNESOTA FACILITY MOWER AUSTIN, CITY OF | 7.875 175
GRAND GRAND RAPIDS,
MINNESOTA RAPIDS STP ITASCA CITY OF 10.31 229
HCW&SWMA -
MISSISSIPPI WEST BILOXI | HARRISON HARR. CO. 8.83 196
WWMD
POTW
HCW&SWMA,
MISSISSIPPI GULFPORT HARRISON HARR. CO. 10.22 227
WWMD
POTW
NATCHEZ NATCHEZ,CITY
MISSISSIPPI POTW ADAMS OF, WORKS, C 5 111
CAPE CAPE CAPE
MISSOURI GIRARDEAU GIRARDEAU GIRARDEAU, 6.4 142
WWTP CITY OF
HINKSON-
MISSOURI PERCHE BOONE ggLUMB'A’ CITY 1145 322
PLANT
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Potential

- . Total :

State Facility County Authority Influent EIectrl_c

Name Name (MGD) Capacity
(kw)

ROCK CREEK INDEPENDENCE,

MISSOURI WWTP JACKSON CITY OF 8.2 182
TURKEY

MISSOURI CREEK WWTP JASPER JOPLIN, CITY OF | 8.2 182
K.C. BLUE KANSAS CITY,

MISSOURI RIVER STP JACKSON CITY OF 75 1667
K. C. WEST KANSAS CITY,

MISSOURI SIDE WWTP JACKSON CITY OF 19.31 429
ST JOSEPH ST JOSEPH,

MISSOURI WWTP BUCHANAN CITY OF 19 422
COLDWATER

MISSOURI CREEK WWTP ST. LOUIS ST LOUIS MSD 27.59 613
MISSOURI

MISSOURI RIVER WWTP ST. LOUIS ST LOUIS MSD 24 533
SPRINGFIELD SPRINGFIELD,

MISSOURI SW WWTP GREENE CITY OF 35 778
SPRINGFIELD SPRINGFIELD,

MISSOURI NW WWTP GREENE CITY OF 5.35 119

MONTANA MISSOULA MISSOULA MISSOULA, CITY 7.52 167
STP OF
BOZEMAN BOZEMAN, CITY

MONTANA WWTP GALLATIN OF 5 111
GREAT FALLS GREAT FALLS,

MONTANA STP CASCADE CITY OF 9.9 220
BILLINGS BILLINGS, CITY

MONTANA WWTP YELLOWSTONE OF 15.8 351
THERESA LINCOLN, CITY

NEBRASKA STREET STP LANCASTER OF 20.2 449

NEBRASKA g_?FI?THEAST LANCASTER IC‘)IEICOLN’ cIry 6.5 144
LAS VEGAS LAS VEGAS,

NEVADA WWTE CLARK CITY OF 62 1378
BERGEN BERGEN
CNTY COUNTY

NEW JERSEY UTILITIES BERGEN UTILITIES 75.19 1671
AUTHORITY AUTHORITY
JOINT
MEETING OF J M OF ESSEX &

NEW JERSEY ESSEX & UNION UNION 85 1889
UNION
LINDEN

LINDEN

NEW JERSEY ROSELLE SA UNION ROSELLE SA 12 267
STP
MOLITOR
WATER MADISON

NEW JERSEY POLLUTION MORRIS CHATHAM JT 7.58 168
CONTROL MTG
FAC
RAHWAY
VALLEY SEW. RAHWAY

NEW JERSEY AUTHORITY- MIDDLESEX VALLEY SA 31.85 708
STP
NORTH
HUDSON S.A. NORTH HUDSON

NEW JERSEY - ADAM ST. HUDSON SA 13.053 290
WTP
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Potential

- : Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
NEW JERSEY HUDSON BERGEN, TWP. 7.68 171
- CENTRAL OF
STP
PARSIPPANY-
NEW JERSEY TROY HILLS MORRIS PAR-TROY HILLS | |5 66 281
STP TOWNSHIP
MOUNTAIN WAYNE
NEW JERSEY VIEW STP PASSAIC TOWNSHIP 6.9 153
MIDDLESEX MIDDLESEX
NEW JERSEY CNTY UA MIDDLESEX COUNTY UA 177.633 3947
MIDDLETOWN MIDDLETOWN
NEW JERSEY SA (TOMSA) MONMOUTH TOWNSHIP S.A | 804 179
SOUTHERN
NEW JERSEY WPC FAC - OCEAN OFEAN COUNTY | 7 156
OCUA
OCEAN TWP. (T)%VE/ESH'P OF
NEW JERSEY SEWERAGE MONMOUTH 5.23 116
AUTHORITY SEWERAGE
AUTHORITY
SOUTH SOUTH
NEW JERSEY MONMOUTH MONMOUTH MONMOUTH 7.198 160
REG STP RSA
NEPTUNE TWP OF
NEW JERSEY TWP REG sTP | MONMOUTH NEPTUNE SA 5.978 133
ATLANTIC
COUNTY ATLANTIC CO
NEW JERSEY UTILITIES ATLANTIC UA (CSTL) 31.333 696
AUTH WWTF
GLOUCESTER SLONCESTER
NEW JERSEY CNTY UTIL GLOUCESTER 19 422
AUTH UTILITIES
AUTHORITY
ELSA STP - EWING-
EWING- LAWRENCE
NEW JERSEY LAWRENCE MERCER SEWERAGE 11.306 251
S.A. AUTHORITY
TRENTON
NEW JERSEY SEWER MERCER I)lR:ENTON’ CITY 1 20 444
UTILITY
ALBUQUERQU ALBUQUERQUE,
NEW MEXICO E #2 PLANT BERNALILLO CITY OF 47.9 1064
LAS CRUCES LAS CRUCES,
NEW MEXICO STP DONA ANA CITY OF 55 122
LONG BEACH LONG BEACH
NEW YORK WPC PLANT NASSAU (CITY) DPW 5.217 116
BAY PARK
NEW YORK (NASSAU C) NASSAU gg‘iﬁﬁ‘g DPW 53.017 1178
STP & SD#2
CEDAR
CREEK NASSAU
NEW YORK (NASSAU C) NASSAU COUNTY DPW 57.067 1268
STP/SD#3
ROCKLAND ROCKLAND
NEW YORK COUNTY (CO) | ROCKLAND COUNTY SEWER | 21.335 474
SD#1 DISTRICT NO.1
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- . Total :

State Facility County Authority Influent EIectrl_c

Name Name (MGD) Capacity
(kw)

WESTCHESTE
R (CO) WESTCHESTER

NEW YORK PEEKSKILL SD WESTCHESTER CO DEF 6.4 142
STP
WESTCHESTE
R (CO)PORT WESTCHESTER

NEW YORK CHESTER SD WESTCHESTER CO DEF 5.25 117
STP
WESTCHESTE
R (CO) WESTCHESTER

NEW YORK YONKERS WESTCHESTER COUNTY DEE 79.428 1765
JOINT STP
SCHENECTAD

NEW YORK Y (C) SEWERS | SCHENECTADY SCHENECTADY, 13.325 296
& STP CITY OF
GLOVERSVILL GLOVERSVILLE-
E- JOHNSTOWN

NEW YORK JOHNSTOWN FULTON JOINT WATER 7.29 162
(C) WWTP BOARD
WATERTOWN WATERTOWN,

NEW YORK (C) WWTP JEFFERSON CITY OF 9.105 202

NEW YORK ROME (C) STP | ONEIDA ROME, CITY OF 6.683 149
BINGHAMTON- BINGHAMTON -
JOHNSON JOHNSON CITY

NEW YORK CITY JT.S BROOME JOINT SEWAGE 19.079 424
BD.STP BOARD
ENDICOTT (V) ENDICOTT,

NEW YORK STP BROOME VILLAGE OF 6.387 142
CORTLAND CORTLAND,

NEW YORK (C) WWTP CORTLAND CITY OF 6.167 137
ONONDAGA ONONDAGA
(CO) METRO COUNTY DEPT.

NEW YORK SYRACUSE ONONDAGA OF DRAINAGE & 64.395 1431
STP SANITATION
ONONDAGA ONONDAGA
(CO) OAK COUNTY DEPT.

NEW YORK ORCHARD ONONDAGA OF DRAINANGE 5.583 124
WWTP & SANITATION
ITHACA (C)

NEW YORK ITHACA AREA | TOMPKINS ITHACA, CITY OF | 6.1 136
STP
CHEMUNG ELMIRA, CITY OF

NEW YORK (CO) ELMIRA CHEMUNG (CHEMUNG CO. 6.081 135
SD STP SD OWNER)
WEBSTER (T)

NEW YORK WWTP & MONROE TWCI)EV%ETCEFR 6.171 137
ONSITES
JAMESTOWN JAMESTOWN

NEW YORK (C) WWTP CHAUTAUQUA DPW 5.891 131
SV%';FALO(SE BUFFALO

NEW YORK ERIE SEWER 149 3311
AUTH.)BIRD AUTHORITY
ISLAND STP
TONAWANDA TONAWANDA,

NEW YORK (T) WWTP ERIE TOWN OF 19.625 436
LOCKPORT

NEW YORK (C) WWTP NIAGARA LOCKPORT DPW | 8.8 196
NORTH NORTH

NEW YORK TONAWANDA | NIAGARA TONAWANDA, 5.746 128
(C) WWTP CITY OF
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Potential

- . Total .
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kW)
SOUTH
NORTH CAROLINA | BURLINGTON | ALAMANCE BURLINGTON, | 7 4 164
CITY OF
WWTP
EAST
NORTH CAROLINA | BURLINGTON | ALAMANCE BURLINGTON, | ;4 176
CITY OF
WWTP
BUNCOMBE
NORTH CAROLINA | COUNTY MSD | BUNCOMBE MET SEW DIST | , g 446
OF BUNCOMBE
WWTP
NORTH
DURHAM DURHAM, CITY
NORTH CAROLINA | DP38AM | DURHAM o7 83 184
FAC.
SOUTH
DURHAM DURHAM, CITY
NORTH CAROLINA | Do3HAM | DURHAM g 8.4 187
FAC.
ROCKY ROCKY MOUNT,
NORTH CAROLINA | SOERY. | EDGECOMBE ARG 13 289
ARCHIE
NORTH CAROLINA | ELLEDGE FORSYTH CITY/COUNTY | 5 55 523
UTILITIES COM
WWTP
HIGH POINT
NORTH CAROLINA | EASTSIDE GUILFORD HIGH POINT, 8.23 183
CITY OF
WWTP
NORTH
NORTH CAROLINA | BUFFALO GUILFORD GREENSBORO, | 4, 5 318
CITY OF
WWTP
NORTH CAROLINA | MCALPINE MECKLENBURG ﬁ:éitggiﬁe 28.68 637
CREEK WWTP e :
CHARLOTTE-
NORTH CAROLINA | [RWIN CREEK | \\e k| ENBURG | MECKLENBURG | 11.48 255
WWTP e
SUGAR CHARLOTTE-
NORTH CAROLINA | SRR | MECKLENBURG BATEFKLENBURG 13.3 296
JA LOUGHLIN WILMINGTON
NORTH CAROLINA | Y210 NEW HANOVER | NTMINGTOR | 969 215
MKEAN
NORTH CAROLINA | MAFFITT NEW HANOVER \S/EHI_DMrlgETP%’\é’W 8.48 188
WWTP (S)
MASON FARM ORANGE WAT
NORTH CAROLINA | WSO! ORANGE e e, | 58 129
MT. AIRY MT AIRY, TOWN
NORTH CAROLINA | (- Al SURRY ur 5.448 121
HOMINY WILSON, CITY
NORTH CAROLINA | fOMIRY | wiLsoN o 8.93 198
FARGO
NORTH DAKOTA | FARGO WWTP | CASS MUNICIPAL 12.58 280
WWTP
ALLIANCE
OHIO WWTP & STARK /EI'_TLTA?\EE 6.2 138
SEWERS
ASHTABULA
WWTP & CITY OF
OHIO ki ASHTABULA COTABULA 7 156
SYSTEM
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Potential

- . Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
BUTLER
UPPER MILL DEPARTMENT
OHIO CREEKWWTP | BUTLER OF 9.11 202
& SEWERS ENVIRONMENTA
L SERVICES
TRI CITIES
NORTH NORTH
OHIO REGIONAL MONTGOMERY REGIONAL 7.937 176
WWTP WASTEWATER
AUTHORITY
NORTHEAST
SOUTHERLY OHIO REGIONAL
OHIO WWTP CUYAHOGA SEWER 200 4444
DISTRICT
COLUMBUS COLUMBUS
JACKSON DIVISION OF
OHIO PIKE WWTP & FRANKLIN SEWERAGE AND 68 1511
SEWERS DRAINAGE
COLUMBUS COLUMBUS
SOUTHERLY DIVISION OF
OHIO WWTP & FRANKLIN SEWERAGE AND 92 2044
SEWERS DRAINAGE
ELYRIA WWTP
OHIO & SEWER LORAIN CITY OF ELYRIA | 7.89 175
SYSTEM
EUCLID WWTP
OHIO & SEWER CUYAHOGA CITY OF EUCLID | 20.64 459
SYSTEM
FAIRFIELD
WWTP & CITY OF
OHIO SEWER BUTLER FAIREIELD 6.7 149
SYSTEM
FINDLAY
WWTP & CITY OF
OHIO SEWER HANCOCK FINDLAY 9.07 202
SYSTEM
FOSTORIA
WWTP & CITY OF
OHIO SEWER WOOD FOSTORIA 5.7 127
SYSTEM
FREMONT
WPCC & CITY OF
OHIO SEWER SANDUSKY FREMONT 5 111
SYSTEM
LITTLE MIAMI MSD OF
OHIO DRAINAGE HAMILTON GREATER 34.3 762
BASIN/WWTP CINCINNATI
SYomore so or
OHIO HAMILTON GREATER 6.7 149
DRAINAGE CINCINNATI
BASIN/WWTP
GREATER
MENTOR LAKE COUNTY
OHIO WWTP & LAKE DEPARTMENT 11.26 250
SEWER OF UTILITIES
SYSTEM
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Potential

- . Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
LAKEWOOD
WWTP & CITY OF
OHIO SEWER CUYAHOGA LAKEWOOD 7 156
SYSTEM
LIMA WWTP &
OHIO SEWER ALLEN CITY OF LIMA 12 267
SYSTEM
LORAIN
OHIO BLACK RIVER LORAIN CITY OF LORAIN | 13.1 291
WWTP
MANSFIELD
WWTP & CITY OF
OHIO SEWER RICHLAND MANSEIELD 12 267
SYSTEM
MASSILLON
WWTP & CITY OF
OHIO SEWER STARK MASSILLON 11 244
SYSTEM
MIDDLETOWN
WWTP &
OHIO SEWER BUTLER biErown | 16 356
SYSTEM
NEWARK
WWTP & CITY OF
OHIO SEWER LICKING NEWARK 10 222
SYSTEM
NILES WWTP
OHIO & SEWER TRUMBULL CITY OF NILES 5.31 118
SYSTEM
NORTH
OLMSTED
OHIO WWTP & CUYAHOGA SUJSQFESORTH 7 156
SEWER
SYSTEM
ROCKY RIVER
WWTP & CITY OF ROCKY
OHIO SEWER CUYAHOGA RIVER 16.063 357
SYSTEM
SANDUSKY
WWTP & CITY OF
OHIO SEWER ERIE SANDUSKY 12.5 278
SYSTEM
SPRINGFIELD
WWTP & CITY OF
OHIO SEWER CLARK SPRINGFIELD 14 31l
SYSTEM
WASHINGTON CITY OF
OHIO CHWWTP & FAYETTE WASHINGTON 5.36 119
SEWERS COURT HOUSE
WOOSTER
WWTP & CITY OF
OHIO SEWER WAYNE WOOSTER 6 133
SYSTEM
ENID, CITY OF,
OKLAHOMA ENID WWT GARFIELD 520931 8.5 189
STILLWATER,
OKLAHOMA STILLWATER | pAvNE CITY OF, S- 6.8 151
WWT
20947
NORMAN NORMAN, CITY
OKLAHOMA (MAIN) WWT CLEVELAND OF S-20616 12 267
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- : Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
TULSA
TULSA METROPOLITAN
OKLAHOMA NORTHSIDE TULSA UTILITY 36.1 802
WWT AUTHORITY, S-
21309
OREGON MEDFORD JACKSON MEDFORD, CITY | 54 05 446
STP OF
MCMINNVILLE MCMINNVILLE,
OREGON WWTP YAMHILL CITY OF 55 122
VALLEY
PENNSYLVANIA FORGE CHESTER \S/é\I;\I/_EEII KSTRI_? E 193 207
SEWER AUTH
WEST WEST GOSHEN
PENNSYLVANIA GOSHEN STP | CHESTER SEWER AUTH 5.57 124
AMBLER AMBLER,
PENNSYLVANIA BORO STP MONTGOMERY BOROUGH OF 5.79 129
WARMINSTER
PENNSYLVANIA WARMINSTER | gcks TWNSHP MUN 6 133
STP
AUT
PHILADELPH]I PHILADELPHIA
PENNSYLVANIA AWATER PHILADELPHIA WATER DEPT - 94.8 2107
DEPT (SE) WPC DIVISION
DOWNINGTOWN
PENNSYLVANIA DOWNINGTO | e grER AREA REGIONAL | 6.41 142
WN AREA STP AUTH
NORRISTOWN NORRISTOWN
PENNSYLVANIA MUN WASTE MONTGOMERY MUN WASTE 6.08 135
AUTH AUTH
HARRISBURG
PENNSYLVANIA AUTHORITY DAUPHIN HARRISBURG 13.2 293
STP AUTHORITY
ALLENTOWN ALLENTOWN
PENNSYLVANIA CITY STP LEHIGH AUTHORITY 34 756
LEBANON
PENNSYLVANIA | orBANON LEBANON AUTHORITY, 6 133
CITY OF
BETHLEHEM
PENNSYLVANIA BETHLEHEM NORTHAMPTON | AUTHORITY, 12.6 280
CITY STP
CITY OF
READING
PENNSYLVANIA AREA FRITZ BERKS CR)EADING’ Ty 15.66 348
ISLAND STP
EASTON EASTON AREA
PENNSYLVANIA NORTHAMPTON | JOINT SEW 6.7 149
AREA STP
AUTH
SCRANTON
PENNSYLVANIA SEWER LACKAWANNA iﬁ?ﬁNTON SEW 1 159 353
AUTHORITY
WYOMING WYOMING
PENNSYLVANIA VALLEY SAN LUZERNE VALLEY SAN 22.3 496
AUTH AUTH
YORK CITY
PENNSYLVANIA ;g@KA%'TTJ YORK SEWER 11.74 261
AUTHORITY
JOHNSTOWN JOHNSTOWN,
PENNSYLVANIA CITY STP CAMBRIA CITY OF 9 200
ALTOONA
PENNSYLVANIA EASTERLY BLAIR ALTOONA CITY 5.858 130
STP AUTHORITY
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- . Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
ALTOONA
PENNSYLVANIA WESTERLY BLAIR ALTOONA CITY 6.2 138
STP AUTHORITY
SHAMOKIN- SHAMOKIN-
PENNSYLVANIA COAL TWP ESSTHUMBERL COAL TWP JT 6 133
STP AUTH
INDIANA INDIANA,
PENNSYLVANIA BORO STP INDIANA BOROUGH OE 7.25 161
KISKI VALLEY | WESTMORELAN KISKI VALLEY
PENNSYLVANIA WPCA D WPCA 6 133
ERIE CITY ERIE SEWER
PENNSYLVANIA STP ERIE AUTHORITY 68.59 1524
NEW CASTLE NEW CASTLE
PENNSYLVANIA STP LAWRENCE SAN AUTH 6.02 134
VEOLIA
WATER - CRANSTON,
RHODE ISLAND CRANSTON PROVIDENCE DPW 13.4 298
WPCF
WOONSOCKE WOONSOCKET
RHODE ISLAND T REGIONAL PROVIDENCE DPW SEWAGE 7.85 174
WWTF DIV
BUCKLIN PT NARRAGANSETT
RHODE ISLAND STP PROVIDENCE BAY COMM. 23.6 524
SOUTH CAROLINA METRO WWTP | RICHLAND g(F)LUMBlA' cIry 44.575 991
MANCHESTER ROCK HILL, CITY
SOUTH CAROLINA CREEK WWTP YORK OF 15 333
FLORENCE/M FLORENCE
SOUTH CAROLINA AIN PLANT FLORENCE UTILITIES DIVISI 9.9 220
RAPID CITY
SOUTH DAKOTA WWT PENNINGTON CR:GF:('%STY‘ 10.3 229
FACILITY
SIOUX FALLS
SOUTH DAKOTA WWT MINNEHAHA gll(.l?\L(J)c()EALLS’ 11.79 262
FACILITY
OOSTANAULA ATHENS UTILITY
TENNESSEE WWTP MCMINN BOARD 6.318 140
MOCCASIN CHATTANOOGA,
TENNESSEE BEND WWTP HAMILTON CITY OF 70.227 1561
CLEVELAND CLEVELAND
TENNESSEE UTILITIES STP BRADLEY UTILITIES 8.21 182
COOKEVILLE COOKEVILLE,
TENNESSEE STP PUTNAM CITY OF 6.83 152
JWAVC\:/$SON ub JACKSON
TENNESSEE MADISON ENERGY 11.5 256
MILLER AUTHORITY
AVENUE
BRUSH JOHNSON CITY,
TENNESSEE CREEK STP WASHINGTON CITY OF 7.471 166
KINGSPORT KINGSPORT,
TENNESSEE STP SULLIVAN TOWN OF 7.74 172
KNOXVILLE
TENNESSEE W?DHEE KNOX UTILITIES 35.3 784
BOARD
KNOXVILLE
TENNESSEE CF:gLéE-IK-TNWTP KNOX UTILITIES 9.09 202
BOARD
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State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
METRO.
NASHVILLE - NASHVILLE
TENNESSEE DRY CREEK DAVIDSON DEPT. OF 17.6 391
WWTP WATER &
SEWER SVCS.
METRO.
NASHVILLE - NASHVILLE
TENNESSEE WHITE'S DAVIDSON DEPT. OF 34.935 776
CREEK WWTP WATER &
SEWER SVCS.
WACO
TEXAS REGIONAL MCLENNAN BRAZOS RIVER | 51 23 472
AUTHORITY
WWTP
RIVER ROAD
TEXAS WWTP POTTER AMARILLO 12.01 267
HOLLYWOOD
TEXAS ROAD WwTp | RANDALL AMARILLO 5.33 118
MIDLAND
TEXAS PLANT #1 MIDLAND MIDLAND 13.21 294
WWTP
HASKELL ST
TEXAS WWTP EL PASO EL PASO 16.792 373
TEXAS LAREDO STP | WEBB LAREDO 10.2 227
CARTER'S COLLEGE
TEXAS CREEK WwTp | BRAZOS STATION 6.5 144
CENTRAL
TEXAS WWTP - DALLAS DALLAS 166.704 3705
DALLAS
SOUTHSIDE
TEXAS WWTP - DALLAS DALLAS 78.81 1751
DALLAS
ROWLETT
TEXAS CREEK WWTp | DALLAS GARLAND 17.066 379
POST OAK
TEXAS CREEK WwTp | GRAYSON SHERMAN 11.69 260
VILLAGE
TEXAS CREEK STP TARRANT FORT WORTH 138.9 3087
WILSON NORTH TEXAS
TEXAS CREEK wwTp | COLLIN MWD 31.327 696
WESTSIDE
TEXAS STP #2 SMITH TYLER 9.56 212
SOUTHSIDE
TEXAS STP #2 SMITH TYLER 5.12 114
LONGVIEW
TEXAS MAIN WWTP GREGG LONGVIEW 14.41 320
HILLEBRANDT
TEXAS WWTP JEFFERSON BEAUMONT 24 533
VINCE BAYOU
TEXAS WWTP HARRIS PASADENA 6.82 152
DOS RIOS
TEXAS WWTP BEXAR SAN ANTONIO 58 1289
NORTHSIDE/S
VIRGINIA OUTHSIDE DANVILLE DANVILLE, CITY 1 16 05 357
STP OF
MARTINSVILL MARTINSVILLE,
VIRGINIA ESTP MARTINSVILLE CITY OF 5.35 119
HARRISONBU
VIRGINIA RG- ROCKINGHAM ["RAggllsl\%\:_?kﬁG 7.5 167
ROCKINGHAM
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- . Total .
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kW)
RICHMOND RICHMOND,
VIRGINIA ey RICHMOND CITY | & SHV9 59.53 1323
FALLING CHESTERFIELD
VIRGINIA PALING o | cHESTERFIELD | SOESTE 75 167
SOUTH SOUTH
CENTRAL CENTRAL
VIRGINIA SN PETERSBURG | Sartil o | 20 444
WWTP AUTHORITY
RIVANNA
VIRGINIA '(\:"F?EOERKEg‘TP ESARLOTTESV'L WATER AND 10.37 230
SEWER
HOPEWELL HOPEWELL,
VIRGINIA el HOPEWELL gt 33.69 749
HAMPTON
VIRGINIA JAMES RIVER | NEWPORT ROADS SAN 13.99 311
WPCF NEWS
DIST
HAMPTON
VIRGINIA YORKRIVER | yopK ROADS SAN 6.66 148
WPCF
DIST
HAMPTON
VIRGINIA ARMY BASEW | \orFOLK ROADS SAN 14.18 315
PCF
DIST
VIRGINIA
VIRGINIA INITIATIVE NORFOLK HAMPTON ROAD | »g 45 623
SAN DIST
PLANT
HAMPTON
VIRGINIA NANSEMOND | osepork ROADS SAN. 17 378
WPCF ROA
ALEXANDRIA ALEXANDRIA
VIRGINIA o ALEXANDRIA VAT 36.8 818
ARLINGTON ARLINGTON
VIRGINIA AT ARLINGTON RNy 22.43 498
W,
BREMERTON/ BREMERTON,
WASHINGTON ORI | KiTsaP SREMET 76 169
STP
KITSAP CO.
WASHINGTON CENT. KITSAP |\ \rsap COMMISSIONER | 8 178
REG. STP S
RICHLAND
WASHINGTON g'TCPHLAND BENTON UTILITY 6 133
SERVICES
WASHINGTON SPOKANE STP | SPOKANE g';OKANE' CITY | 44 978
TACOMA
WASHINGTON CENTRAL STP | PIERCE (T)’;COMA’ CITY | 26 578
#1
WALLA WALLA WALLA WALLA,
WASHINGTON oA WALLAWALLA | ALEAN 6.18 137
YAKIMA
WASHINGTON REGIONAL YAKIMA é’;K'MA' cITy 11.308 251
WWTP
FAIRMONT FAIRMONT,
WEST VIRGINIA o MARION AW 6.06 135
MORGANTOW MORGANTOWN
WEST VIRGINIA et W | moNoNGaLIA | YORSHRTOWN | g3 184
WHEELING
WEST VIRGINIA wEEEFLA”éG OHIO SANITARY 10 222
BOARD
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Potential

- : Total :
State Facility County Authority Influent EIectrl_c
Name Name (MGD) Capacity
(kw)
WEST VIRGINIA Z'TNPEY CREEK | RALEIGH (B)lE:CKLEY' CITY 1g 178
APPLETON APPLETON, CITY
WISCONSIN WWTP OUTAGAMIE OF 14.564 324
WISCONSIN BELOIT WWTP | ROCK BELOIT, CITY OF | 5.67 126
BROOKFIELD - BROOKFIELD
WISCONSIN FOX RIVER WAUKESHA 6.74 150
WPCC POLLUTION
CONTROL
EAU CLAIRE EAU CLAIRE,
WISCONSIN WWTP EAU CLAIRE CITY OF 6.4 142
HEART OF THE
HEART OF VALLEY
WISCONSIN THE VALLEY OUTAGAMIE METROPOLITAN | 5.84 130
MSD SEWERAGE
DIST.
JANESVILLE JANESVILLE,
WISCONSIN WWTP ROCK CITY OF 12.23 272
KENOSHA,
WISCONSIN CITY OF - KENOSHA KENOSHA, CITY | 518 484
WWTP
LA CROSSE LA CROSSE,
WISCONSIN WWTP LA CROSSE CITY OF 10.18 226
MADISON
WISCONSIN MSD STP DANE MADISON MSD 41 911
MANITOWOC MANITOWOC,
WISCONSIN WWTP MANITOWOC CITY OF 8.72 194
WISCONSIN RACINE STP RACINE g’f:‘C'NE’ Ty 25.71 571
SHEBOYGAN
WISCONSIN REGIONAL SHEBOYGAN SHEBOYGAN, 12 267
CITY OF
WWTP
SUN PRAIRIE SUN PRAIRIE,
WISCONSIN aTP DANE CITY OF 6.321 140
WAUKESHA WAUKESHA
WISCONSIN STP WAUKESHA CITY OF 11.56 257
WAUSAU WAUSAU, CITY
WISCONSIN WWTP MARATHON OF 5.31 118
SALEM
WISCONSIN UTILITY KENOSHA gl’iLEM’ TOWN 6.96 155
DISTRICT STP
METRO CHEYENNE
WYOMING CHEYENNE LARAMIE BOARD OF PUB | 5.491 122
WWTP UTILITIES
BARCELONET
PUERTO RICO A REGIONAL BARCELONETA | PRASA 6.15 137
SYSTEM
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A2: Facilities with off-gas utilization

Toal - ERC
State Facility Name County Authority Name (Influent .
(MGD) Capacity
(kW)
CITY OF
ARIZONA WEPCATHILL - eoconino FLAGSTAFF, 7.8 173
UTILITIES DEPT.
ARIZONA TOLLESON WWTF [MARICOPA gIO:LLESON’ CITY 113 289
PIMA CO WW
ARIZONA INA ROAD STP PIMA MGMT DEPT 31 689
LITTLE ROCK
ARKANSAS ADAMS FIELD sTp [PULASKI LITTLE ROCK 30 667
CALIFORNIA ELK RIVER WWTF |HUMBOLDT EUREKA, CITY OF |5 111
CALIFORNIA RICHMOND WWTF |CONTRA COSTA SEHMOND’ CITY 6.6 147
EAST BAY MUD
CALIFORNIA MAIN WWTP ALAMEDA EAST BAY MUD |80 1778
SAN LEANDRO SAN LEANDRO,
CALIFORNIA WPCP ALAMEDA CITY OF 6 133
SO SF-SAN CITY OF SOUTH
CALIFORNIA BRUNO WWTE SAN MATEO SAN FRANCISCO  |10-97 244
ORO LOMA
CALIFORNIA ORO LOMA WWTF |ALAMEDA SANITARY 17.3 384
DISTRICT
WEST COUNTY
CALIFORNIA SAN PABLO WWTF|CONTRA COSTA |WASTEWATER 7.8 173
DISTRICT
INDUSTRIAL DELTA DIABLO
CALIFORNIA SHORE SUB FAC |CONTRACOSTA |\ ' hisT 7.45 166
UNION SANITARY
CALIFORNIA ALVARADO WWTF |[ALAMEDA DISTRICT 30 667
CALIFORNIA LIVERMORE WRP |ALAMEDA 'C‘)'l\:/ERMORE’ CITY l6.4 142
MONTEREY
REGIONAL WATER
CALIFORNIA MRWCPAWWTF |MONTEREY POLLUTION 21.5 478
CONTROL
AGENCY
SIMI VALLEY SIMI VALLEY, CITY
CALIFORNIA WWTP VENTURA OF 9 200
CALIFORNIA JOINT WPCP LOS ANGELES LACSD 322 7156
COUNTY
SANITATION
CALIFORNIA LANCASTER WRP |LOS ANGELES DISTRICTS OF 13.2 293
LOS ANGELES
COUNTY
COUNTY
SANITATION
CALIFORNIA PALMDALE WRP  |LOS ANGELES DISTRICTS OF 9.2 204
LOS ANGELES
COUNTY
CITY OF LOS
ANGELES,
CALIFORNIA HYPERION WWTP |LOS ANGELES BUREAU OF 362 8044
SANITATION
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Potential

ez Electric
State Facility Name County Authority Name |[Influent ;
(MGD) Capacity
(kW)
CALIFORNIA OXNARD WWTP VENTURA OXNARD, CITY OF (22.4 498
FRESNO-CLOVIS
CALIFORNIA REGIONAL WRFE FRESNO FRESNO, CITY OF |75 1667
CALIFORNIA MERCED STP MERCED MERCED, CITY OF |7.7 171
CALIFORNIA EASTERLY WWTP |SOLANO \&A:CAV'LLE' cIry 8.4 187
VIICTOR VALLEY
VICTOR VALLEY WASTEWATER
CALIFORNIA REGIONAL WWRP SAN BERNARDINO RECLAMATION 10.7 238
AUTHORITY
SAN BERNARDINO
SAN BERNARDINO MUNICIPAL
CALIFORNIA WRP SAN BERNARDINO WATER 26.5 589
DEPARTMENT
ORANGE COUNTY
CALIFORNIA OCSD WRP NO.1 [ORANGE SANITATION 88 1956
DISTRICT
ORANGE COUNTY
CALIFORNIA SCSD WWTP NO. ORANGE SANITATION 151 3356
DISTRICT
ENCINA
CALIFORNIA ENCINA WPCF SAN DIEGO WASTEWATER 26.2 582
AUTHORITY
SOUTH ORANGE
COUNTY
CALIFORNIA LATHAM WWTP ORANGE WASTEWATER 10.9 242
AUTHORITY
CITY OF SAN
DIEGO
CALIFORNIA \TV(\)/\I/NI:II; LOMA SAN DIEGO METROPOLITAN (184 4089
WASTEWATER
DEPART.
CALIFORNIA HALE AVENUE SAN DIEGO ESCONDIDO, CITY 15.625 347
RRF OF
COLORADO
COLORADO C SPRINGS WWTP |EL PASO SPRINGS, CITY OF 32 711
METRO
COLORADO RECLAMAT DIST [ADAMS hRAIIEEgEEMWDVIVSTRICT 160 3556
CENTRAL PLANT
CONNECTICUT BRISTOL STP HARTFORD BRISTOL, CITY OF |9.569 213
CONNECTICUT FAIRFIELD WPCF [FAIRFIELD (F),'A:IRFIELD, TOWN 9.078 202
GREENWICH GREENWICH
CONNECTICUT WPCE FAIRFIELD CHIEE EXECUTIVE 9.413 209
ROCKY HILL METROPOLITAN
CONNECTICUT WPCE HARTFORD DISTRICT 7.09 158
MANCHESTER MANCHESTER,
CONNECTICUT WPCF HARTFORD TOWN OF 6.449 143
CONNECTICUT MERIDEN WPCF  [NEW HAVEN MERIDEN, CITY OF|[9.672 215
MILFORD -
CONNECTICUT HOUSATONIC NEW HAVEN MILFORD, TOWN g 557 152
OF
WPCF
WALLINGFORD WALLINGFORD,
CONNECTICUT WPCE NEW HAVEN TOWN OF 5.364 119
BROWARD
FLORIDA EIRSIVSV?EESNTY BROWARD COUNTY 70 1556
) UTILITIES
BROWARD CO.
FLORIDA PLANTATION STP |[BROWARD UTILITIES 11 244
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Potential

ez Electric
State Facility Name County Authority Name |[Influent ;
(MGD) Capacity
(kW)
UTOY CREEK ATLANTA PUBLIC
GEORGIA WWTP FULTON WORKS DEPA 32.314 718
ILLINOIS DANVILLE STW VERMILION DANVILLE SD 10.1 224
ILLINOIS g(.l?;( METRO WRD KENDALL FOX METRO WRD (24.5 544
FORT WAYNE FORT WAYNE
INDIANA WPCP ALLEN BOARD OF PUBLI 85 1889
MUNCIE
INDIANA MUNCIE WWTP DELAWARE SANITARY 24 533
DISTRICT
LAFAYETTE LAFAYETTE, CITY
INDIANA WWTP TIPPECANOE OF 16 356
INDIANA MARION WWTP GRANT MARION, CITY OF |12 267
RICHMOND
INDIANA RICHMOND SD WAYNE SANITARY 18 400
DISTRIC
IOWA FT. DODGE WWTP |WEBSTER g:; DODGE, CITY 6.5 144
KENTUCKY ASHLAND WPCP |BOYD glszHLAND’ cITy 6.01 134
MCCRACKEN CO PADUCAH, CITY
KENTUCKY JSA-PADUCAH MCCRACKEN OF 6.65 148
MASSACHUSETTS |BROCKTON WPCF [BRISTOL gﬁOCKTON’ cIry 15.73 350
HCW&SWMA,
MISSISSIPPI EAST BILOXI HARRISON HARR. CO. WWMD |8.5 189
POTW
CARSON CITY CARSON CITY
NEVADA WWTE CARSON CITY PUBLIC WORKS 5 111
CITY OF SPARKS
NEVADA RENO-SPARKS WASHOE PUBLIC WORKS 30 667
WWTF
DEPT.
NORTHERN WPC OCEAN COUNTY
NEW JERSEY FAC -OCUA OCEAN UA 23 511
CENTRAL WPC OCEAN COUNTY
NEW JERSEY FAC - OCUA OCEAN UA 23 511
HAMILTON
NEW JERSEY HAMILTON TWP MERCER TOWNSHIP WPC |17 378
WPCF
OFFICE
NEW YORK (C) -
NEW YORK WARDS ISLAND NEW YORK NYCDEP 250 5556
WPCP
NEW YORK (C) -
NEW YORK HUNTS POINT BRONX NYCDEP 122.12 2714
WPCP
NEW YORK (C) -
NEW YORK BOWERY BAY QUEENS NYCDEP 129.11 2869
WPCP
NEW YORK (C) -
NEW YORK TALLMAN ISLAND [QUEENS NYCDEP 61.06 1357
WPCP
NEW YORK (C) -
NEW YORK JAMAICA WPCP QUEENS NYCDEP 96.09 2135
NEW YORK (C) -
NEW YORK 26TH. WARD KINGS NYCDEP 64.06 1424
WPCP
NEW YORK NEW YORK (C) - KINGS NYCDEP 60 1333

RED HOOK WPCP
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Potential

ol Electric
State Facility Name County Authority Name |[Influent ;
(MGD) Capacity
(kW)
NEW YORK (C) -
PORT RICHMOND
NEW YORK WPCP RICHMOND NYCDEP 34.03 756
NEW YORK (C) -
NEW YORK CONEY ISLAND KINGS NYCDEP 93.09 2069
WPCP
NEW YORK (C) -
NEW YORK OWLS HEAD KINGS NYCDEP 87.09 1935
WPCP
NEW YORK (C) -
NEW YORK NEWTON CREEK |KINGS NYCDEP 271.26 6028
WPCP
NEW YORK (C) -
NEW YORK NORTH RIVER NEW YORK NYCDEP 170 3778
WPCP
NEW YORK (C) -
NEW YORK OAKWOOD BEACH |RICHMOND NYCDEP 24.02 534
WPCP
NEW YORK (C) -
NEW YORK ROCKAWAY Wpcp| QUEENS NYCDEP 21.02 467
DAYTON WWTP &
OHIO SEWER SYSTEM |MONTGOMERY CITY OF DAYTON |72 1600
MILL CREEK
OHIO DRAINAGE HAMILTON gﬁ\l%uo\ﬁ\liﬁEATER 151 3356
BASIN/WWTP
LANCASTER CITY OF
OHIO WWTP & SEWER |FAIRFIELD LANCASTER 5.52 123
SYSTEM
PORTSMOUTH
OHIO LAWSON RUN SCIOTO gggT%';AOUTH 5 111
WWTP & SEWERS
ZANESVILLE CITY OF
OHIO WWTP & SEWER |MUSKINGUM ZANESVILLE 7.75 172
SYSTEM
KELLOGG CREEK CLACKAMAS CO
OREGON STP CLACKAMAS SERV DIST 1 7.9 176
WATER
OREGON TRI CITY WPCP CLACKAMAS ENVIRONMENT 7 156
SERVICES
OREGON GRESHAM STP MULTNOMAH SEESHAM' CITY 110531 234
OREGON TRYON CREEK || AckamMAS PORTLAND, CITY g gg 155
STP OF
CLEAN WATER
OREGON ROCK CREEK STP [WASHINGTON SERVICES, INC 32.02 712
SALEM WILLOW
OREGON LAKE STP MARION SALEM, CITY OF [29.7 660
MV - WASTEWATER
OREGON EUGENE/SPRINGF [LANE 24.7 549
IELD STP MANAGEMENT
COMMISSION
OREGON CORVALLIS STP  |BENTON SERVALL'S’ CITY 775 172
GRANTS PASS GRANTS PASS,
OREGON STP JOSEPHINE CITYOF 5.2 116
OREGON ALBANY STP LINN ALBANY, CITY OF |5.7 127
OREGON STHELENS STP  |COLUMBIA ST HELENS, CITY 15, 7 682

OF
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Potential

ez Electric
State Facility Name County Authority Name |[Influent ;
(MGD) Capacity
(kW)
PHILADELPHIA
PENNSYLVANIA \F/)VFX'II_"EIFDE%IIEDIL_"I[A(NE) PHILADELPHIA WATER DEPT - 196.7 4371
WPC DIVISION
PHILADELPHIA PHILADELPHIA
PENNSYLVANIA WATER DEPT (SW) PHILADELPHIA WATER DEPT 198.5 4411
E NORR PLYM E. NOR./PLY/WHIT
PENNSYLVANIA WHIT STP MONTGOMERY ISA 6.26 139
SOUTH CAROLINA :\DALA:’\II‘.PIN RD GREENVILLE WCRSA 29 644
SOUTHEAST LUBBOCK, CITY
TEXAS PLANTS 12 .3 LUBBOCK OF 20.78 462
PECAN CREEK
TEXAS WWTP DENTON DENTON 13.324 296
TEXARKANA
TEXAS SOUTH REGIONAL |[BOWIE TEXARKANA 13.63 303
WWTP
VERMONT RUTLAND WPCF |RUTLAND (R)l;TLAND, cIry 5.7 127
WESTERN WESTERN
VIRGINIA VIRGINIA WATER |ROANOKE CITY VIRGINIA WATER [40.5 900
AUTH. WWTP AUTHORITY
VIRGINIA ATLANTIC W P C F |VIRGINIA BEACH SQMETSTN ROADS 34.65 770
WEST POINT MUN OF METRO
WASHINGTON WWTP KING SEATTLE 325 7222
WASHINGTON BUDD INLET STP |THURSTON OLYMPIA, CITY OF |17.9 398
CHARLESTON CHARLESTON,
WEST VIRGINIA WWTE KANAWHA CITY OF 14 311
PARKERSBURG PARKERSBURG
WEST VIRGINIA WWTE WOOD SAN BD 8.812 196
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Appendix B: Anaerobic DigesterDesign Criteria

The following anaerobic digester design criteware used to estimate the total wastewater influent flow
rate that a typically sizedigestercan treat, as well as the biogas generation rate and the heat load of a

typically sized digester. Design panaters were obtained from the sources listed below.

Mesophilic Thermophilic

System Design Requirements Value Units Source System Design Requirements Value Units Source
Reactor Type Complete Mix 2] Reactor Type Complete Mix 2
Reactor Shape Circular 2] Reactor Shape Circular 2
Organic Load 13730]Ibs/day VS 1] Organic Load 13730|lbs/day VS 1]
Percent Solids in Flow 8|% (w/w) 1 Percent Solids in Flow 8% (w/w) 1
Sludge Density 8.5[Ibs/gal 1] Sludge Density 8.5{Ibs/gal 1
Flow to Reactor 171625 |lbs/day Flow to Reactor 171625|lbs/day

Flow to Reactor 20191 |gal/day Flow to Reactor 20191 [gal/day

Flow to Reactor 2699|ft3/day Flow to Reactor 2699|ft3/day

Reactor Depth 20| ft 3 Reactor Depth 20| ft 3
Design Load 0.25Ibs VS/ft3/day 2 Design Load 0.5lbs VS/ft3/day 2
Total Reactor Volume 54920|ft3 Total Reactor Volume 27460|ft3

Reactor Area 2746|ft Reactor Area 1373|ft

Reactor Diameter 60| ft 2 Reactor Diameter 421t 2
Retention Time 20|days Retention Time 10{days

Influent Temp (Winter) 50|0F 2 Influent Temp (Winter) 50/0F 2]
Air Temp (Winter) 50[oF 2 Air Temp (Winter) 50/0F 2
Earth around wall Temp (Winter) 40|oF p

Earth below floor Temp (Winter) 40|oF 2] Earth below floor Temp (Winter) 40/0F 2
Reactor Temp 95|oF 2 Reactor Temp 130/oF 2]
Influent Temp (Summer) 80|oF 2 Influent Temp (Summer) 80|0F 2]
Air Temp (Summer) 80|oF 2] Air Temp (Summer) 80|oF 2
Earth around wall Temp (Summer) 50[oF p

Earth below floor Temp (Summer) 50]0F 2] Earth below floor Temp (Summer) 50/0F 2
Sp. Heat sludge 1.0[Btu/(lb*deg F) 2] Sp. Heat sludge 1.0|Btu/(Ib*deg F) 2]
Area walls 3769.9|ft2 Area walls 2627.3|ft2

Area roof 2827.4]ft2 Area roof 1373.3[ft2

Area floor 2827.4]ft2 Area floor 1373.3[ft2

U walls (concrete) 0.119748|Btu/(hr*ft2*deg. F) 2] U walls (concrete) 0.119748|Btu/(hr*ft2*deg. F) 2
U roof (concrete) 0.160251 |Btu/(hr*ft2*deg. F) 2] U roof (concrete) 0.160251|Btu/(hr*ft2*deg. F) 2
U floor (concrete) 0.149685 [Btu/(hr*ft2*deg. F) 2] U floor (concrete) 0.149685|Btu/(hr*ft2*deg. F) 2
Gas Generation 12|cu ft/lb VS removed E Gas Generation 12cu ft/lb VS removed 2
Gas Heat Content 600|Btu/cu ft 2 Gas Heat Content 600|Btu/cu ft 2
VS Removal Percent @ 20 days 55(% 1] VS Removal Percent @ 20 days 55% jl
VS Removed 7,552]Ibs/day VS Removed 7,552|Ibs/day

Gas Generation 90,618]cu ft/day Gas Generation 90,618|cu ft/day

Heat Potential of Gas 54,370,800 [Btu/day Heat Potential of Gas 54,370,800|Btu/day

Gas Generation per Capita 1cu ft/day/person 2 Gas Generation per Capita 1cu ft/day/person 2]
Population Served by POTW 90,618|persons 2] Population Served by POTW 90,618 persons 2
Flow per Capita 100|gal/day/person 3 Flow per Capita 100|gal/day/person 3
Total POTW Flow 9.1lMGD Total POTW Flow 9.1MGD

Sources:

1. Eckenfelder, Principals of Water Quality Management, 1980.
2. Metcalf and Eddy, Wastewater Engineering and Design, 1991.
3. Recommended Standards for Wastewater Facilities (10-State Standards), 2004.

Notes

** Mesophilic digester is below grade (wall heat transfer with ground).
** Thermophilic digester is completely above ground (wall heat transfer with air).
** With no CHP, only the amount of energy needed for digester heat load is used from gas. The rest is flared.
** With CHP applications, all of the gas energy is run thorugh electric generator. The heat needed for the digester heat load is used from the heat recovered, and the rest is

dumped.



